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The issue of poverty in China has aroused national interest since the initial 
revelation of the problem in the late 1970s. Thereafter, many studies on identifying 
and measuring the extent of poverty have been conducted. Most of them, however, 
have not considered the following essential factors: i) the effect of household 
composition on expenditure/income and ii) the price differences among different 
counties. 
This research incorporates the above factors in assessing the extent of poverty 
in rural Guangdong based on the rural household survey data in 1988 and 1990. 
Following the approach pioneered by Jorgenson and Slesnick (1987) and Slesnick 
(1993), the Translog delnand system is estimated and employed to recover the 
welfare level of the households. Thus, the poverty threshold is defined in terms of 
the subsistence level of welfare. Using the estimated equivalence scales drawn up 
with respect to prices and household composition, the equivalent expenditure is 
derived and elnployed as the money metric of welfare. 
Based on the poverty threshold and the equivalent expenditure of the 
households, the extent of poverty in rural Guangdong for the years 1988 and 1990 is 
evaluated. It is found that, in general, the extent of poverty has increased from 1988 
to 1990 despite the persistent effort of the government in eradicating poverty. 
Coherent with other studies on poverty in China and Guangdong, the poor mainly 
,concentrated in the uplands where poor infrastructure and less arable land are 
available. Besides, the results show that , apart from large households (households 
with more than six members), considerable proportion of one-perosn households are 
also vulnerable to the threat of poverty. Furthennore, education appears to be an 
important determinant to the welfare level of the rural households. Having examined 
. -
the above findings, we Inay conclude that the existing anti-poverty campaign which 
focuses on alleviating upland poverty, is basically on the right track and should 
continue and expand. Moreover, increase in human capital investment (for school 
education and skill training) is also crucial in eradicating poverty. 
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, Chapter One Introduction 
China's economy has been undergoing radical transformation since 1979. 
The impact of econolnic reforms on the well-being of people has always been an 
interesting topic to many economists. However, for economists outside China, much 
discussion has been focused on the widening of in'come disparities in the reform era, 
while little attention has been paid to the issue of poverty. Yet in China, poverty has 
attracted national attention since the initial revelation of the problem in the late 
1970s. Since then, a series of anti-poverty programs has been launched and many 
studies on identifying the poor have emerged. 
There are several shortcomings with previous studies on poverty in China. 
First, SOlne of these studies (including the official ones), used county as the unit of 
study. As a result, the identification of the poor and the estimates of poverty rate are 
restricted to the county level; inequality within county is ignored. Second, even for 
those studies based on household . data, most of theln have not taken into account 
household characteristics and regional price differences (i. e. price differences between 
provinces or counties) in assessing the well-being of households. I Third, in most 
cases, the evaluation of poverty is based on the level of incolne. However, according 
to Riskin (1993), income is not a good indicator of welfare in China since sizable 
subsidies provided by the governlnent are excluded in the measurelnent of income. 
He suggested using consumption instead . of income as the proxy for welfare in 
poverty analysis. 
A new approach is suggested by Jorgenson and Slesnick (1987) and Slesnick 
(1993) in recovering- the welfare level of each household by means of estimating the 
Translog demand system. The poverty threshold is defined with reference to the 
estimated welfare (or utility) attained by the household. Using the estimated 
equivalence scales drawn up with respect to prices and household composition, the 
equivalent consumption is derived and adopted as the indicator for welfare .. 
. . 
I In China, the inter-provincial price variations are believed to be large. For instance, in the process 
of our research, we have found that the price level of Guangdong double that in Sichuan in the late 
1980's. 
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In the light of the methodologies employed by the above-mentioned pioneers, 
the following research is designed with two purposes.. Firstly, this study will 
construct a poverty threshold to identify the poor in Guangdong, using the rural 
household survey data of Guangdong in 1988 and 1990. Secondl~, the poverty 
profile of rural Guangdong will be constructed for the years 1988 and 1990. By 
comparing the poverty profile of these two years, the impact of rural economIc 
reform on the well-being of rural Guangdong could then be evaluated. ' 
The organization of this report is as follows. We will review some issues of 
poverty in China and briefly present some background information of Guangdong in 
the remaining sections in Chapter One. In Chapter Two, we will discuss the 
methodology of poverty analysis, in particular, the methods commonly employed in 
those studies on poverty in China. The analytical framework, specification of the 
model together with the estimation results of equivalence scales are presented in 
Chapter Three. In Chapter Four, the estimated poverty threshold and the estimates 
of poverty indexes in Guangdong are discussed. In addition, sensitivity analysis will 
be performed in order to assess the sensitivity of the estimated result to changes in 
the poverty threshold. Some concluding remarks will be drawn in Chapt~r Five. 
2 
1.1 Review of Poverty in China 
1.1.1 Anti-poverty Campaign and Incidence of Povert):, after 1978 
There was not much discussion on poverty until the late 1970s, when this 
issue was first raised in the Third Plenum of the Eleventh Central Committee in 1978. 
Table 1.1 sumlnarizes the evolution of the national anti-poverty campaign during 
1978-94. It is clear that the government has exert much effort trying to eradicate the 
problem, especially in the second half of 1980s. As shown in Tables 1.2a and 1.2b, 
the estimates of incidence of poverty reduced tremendously during 1978-84.2 The 
agricultural reform in rural China played a key role in the significant reduction of 
poverty. However, in the second half of 1980s, despite the extensive effort in 
poverty alleviation, poverty reduction came to a halt amidst modest agricultural but 
rapid industrial growth in this period. To understand the reasons behind, let us 
briefly review the change in the distribution of poor during 1978-90. 
2The three estilnates estimated by the Ministry of Agriculture, the State Statistical Bureau and the 
World Bank are based on different definitions of p·overty, and so resulted in different poverty lines. 
However, the estiInates consistently indicated that there was a significant reduction in poverty 


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Table 1.2a Poverty Line (in per capita income) and the Incidence of Poverty 
Estimated by the Ministry of Agriculture (MOA) 
(adjusted for innation by Ahmad and Wang (1991» 
Y200: poverty Incidence of Poverty Y150: extreme Incidence of Poverty 
(% households) deprivation (% households) 
1978 156 65.1 117 44.1 
1984 183 16.0 138 7.5 
1985 200 12.3 150 4.4 
1986 212 13.9 159 5.6 
1987 228 13.1 171 5.3 
1988 270 14.8 203 5.7 
Source: Ahnlad and Wang (1991) 
Table 1.2b Poverty Line (in per callita income) and the Incidence of Poverty 
Estimated by World Bank and SSB (1984-90) 
sssa World Bankb 
Poverty Linec Incidence of Poverty Rural Poverty Incidence of Poverty 
(% Population) Lined (% Population) 
1978 100 30.0 98 32.8 
1984 200 15.1 179 11.0 
1985 206 14.8 190 11.9 
1986 213 15.5 199 11.9 
1987 227 14.3 210 11.1 
1988 236 11.1 231 10.4 
1989 259 12.1 262 12.3 
1990 268 9.4 275 11.5 
Note: 
a. Based on Zuo (1994) and Zhou and Gao (1993). 
b. Based on World Bank (1992) 
c. Only the per capita poverty level is shown. 
d. The rural poverty line refers to the line calculated in plan price. Besides, the food share used to 
estimate the poverty line is 0.75 in 1978 and 0.63 during 1984-90. 
1.1.2 Regional Distribution of the Poor 
Table 1.3 shows the distribution of counties in chronic poverty (counties with 
per capita distributed collective income less than Y50) in the late 1970s. It appeared 
that poverty was widespread in Shandong, Guizhou, Hebei, Henan, Yunnan, Sichuan, 
Gansu, Shaanxi, Fujian, Shanxi and Anhui. However, in the mid and late 1980s, 
China's rural poverty was concentrated in the northwestern, southwestern, 
northeastern and northern regions of the country (see Tables 1.3 and 1.4). Among 
these regions, 80% of poverty counties, .situated in provinces such as Sichuan, 
Yunnan, Shaansi, Henan, Gansu, Guizhou, Guangxi and Hunan, were either resource 
6 
deficient, upland or remote areas (Wang, 1991).3 This implies that the level of 
poverty in coastal areas or lowlands which include the provinces of Shandong, Fujian 
and Anhui has reduced much after the agricultural reform while the situation in the 
remote highlands or arid areas has not improved much. 
Table 1.3 Distribution of Chronic Poverty Counties in the Late 1970s 
Number of As proportion of Chronic As proportion of 
Region Chronic Characteristics Chronic Poverty Poverty Chronic Poverty 
Poverty of Counties Counties in the Population Population 
Counties Whole Nation (%) (Million) (%) 
Hebei, 67 Low-lying 30.3 408.4 46.5 
Shandong, Saline-alkali 
Anhui and Soil 
Henan 
Yungui 66 Plateau 29.9 192.1 21.9 
Plateau 
Huangtou 48 Windy Arid 21.7 105.3 12 
Plateau 
Eastern 11 Coastal Hilly 5 45.6 5.2 
Fujian Area 
South- 8 Arid 3.6 11.1 1.3 
western 
Xinjiang 
Source: Wang (1991) 
3Here, the poverty counties were defined under the definition used by the State Council. 
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Table 1.4 MOA's Estimates of Incidence of Povel1y in Different Provinces in 1989 
RcgionlProvince Number of Number of Poverty Share of Counties under 
Counties Counties Poverty (0/0) 
National 2104 187 9 
Eastern Region 
Hebei 139 11 8 
Liaoning 44 4 9 
Guangxi 83 11 13 
Middle Region 
Heilongjiang 69 2 3 
Inner Mongolia 84 13 15 
Shanxi 100 9 9 
Henan 117 4 3 
Hunan 95 9 9 
Hubei 71 6 8 
Western Region 
Sichuan 181 17 9 
Guizhou 81 27 31 
Yunnan 123 49 40 
Shannxi 93 12 13 
Gansu 75 4 5 
Ningxia 18 7 39 
Xinjiang 85 1 1 
Source: Based on World Bank (1992) Table 5.1. 
The tremendous reduction in poverty during 1978-84 was mainly due to the 
agricultural reform started in 1979. The increased application of fertilizers, better 
seeds and the implelnentation of the production responsibility system, which initially 
started in those extremely poor counties, had fostered a rapid growth in the 
agricultural sector. However, the increase in output of agricultural sector resulted 
from the implelnentation of the reform systeln was not significant in those resource 
. deficient areas. It was because for those areas, even with the practice of the 
production responsibility system and ilnprovement in agricultural technology, the soil 
was so infertile that it is not possible to achieve subsistence level of crop production. 
As a result, the fruit of agricultural reform in the early 1980s had not benefited the 
poor in resource deficient provinces. 
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On the other hand, the increase in the purchasing price of farming and sideline 
products after the late 1970s would only benefit those counties with the output level 
larger than the production target set by the government .since the farmers can sell 
their surplus output on the free market and keep the profits. Yet for those counties 
where the output level cannot meet the production target, the increase in the 
purchasing price adversely affects their well-being as they need to fulfill the target by 
buying the residual from the free market at a higher price. 
The development of rural industries has also contributed much to the changes 
of distribution of poor counties. As shown in Table 1.5, the development of rural 
industry speed up after 1983. Thereafter, rural industry has played an important role 
in rural development. Nevertheless, the development mainly concentrated in the 
eastern regions where better infrastructure and transportation are available. 4 
Table 1.5 The Development of Rural Industry 
Year No. of Units Employment Total Output Value Total Wages 
(million) (million) (billion yuan) (billion yuan) 
1978 1.52 28.27 49.31 n.a. 
1979 1.48 29.09 54.84 l1.a. 
1980 1.42 30.00 65.69 11.94 
1981 1.34 29.70 75.43 13.10 
1982 1.36 31.13 85.31 15.30 
1983 1.34 32.35 101.68 17.58 
1984 6.07 52.0.8 170.99 23.93 
1985 12.22 69.79 272.84 30.14 
1986 15.15 79.37 354.09 58.57 
1988 18.88 95.46 701.78 96.34 
1989 18.68 93.67 840.28 105.49 
1990 18.50 92.65. 958.11 112.96 
1991 19.08 96.09 1161.17 130.51 
1992 20.92 106.25 1805.10 173.84 
1993 23.21 112.78 2902.20 234.40 
Source: Zhongguo Nongcun Jingji Tongji Daquan, 1986 (The Collections ofEcononlics Statistics of 
Rural China), Zhongguo Nongcun Tongji Nianjian, 1986 (The Statistics Yearbook of Rural China); 
Zhongguo Nongcun Tongji Ziliao, 1986, 1989, 1991, 1992, 1993 (The Statistics Material of Rural 
China) 
4According to Zhou and Gao (1993), growth rate of nlral industry in eastern areas during 1979-87 
was 16.6%, which was much higher than that in nliddle and western areas. 
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As a conclusion, the tremendous reduction in poverty during 1978-84 was 
mainly due to the rapid growth of the agricultural sector in the early 1980s, the 
expansion of rural enterprises in the mid 1980s, together with the increase in farming 
and sideline products. However, the improvement mainly concentrated in the eastern 
or less remote areas, whereas the poverty rates in inland and mountainous areas were 
still at a much higher level. 
Throughout the 1978-90 economIc reform period, the government has 
exerted great efforts in alleviating poverty. In . particular, a series of anti-poverty 
campaigns were launched in 1986. Nevertheless, there were several factors which 
hindered the effort to reduce poverty during 1985-90. Firstly, the sharply increased 
prices for grains and other subsistence goods put the majority of the poor to a more 
unfavorable situation. Secondly, as the expansion of economic employment 
opportunities could not absorb the rapid growth of the working age population, there 
was a worsening of rural unemployment. Thirdly, economic growth mainly 
concentrated in the higher income coastal provinces where more natural resource and 
better infrastructure are available. Whereas for most of the residual poor living in 
remote and mountainous areas, they suffered from inconvenient transportation and a 
shortage of arable land, power resources and other rural infrastructure, hence the 
growth of agriculture and development of rural enterprise is highly restricted. Lastly, 
fiscal decentralization gave rise to 'increasing share of the costs of rural social and 
relief services to local areas, therefore resulted in heavy financial burden for those 
lower income provinces. 
Among the poor, in addition to the residents in remote upland areas, there is a 
disproportionate share of Ininority people, households of illiteracy, ill health and 
other disabilities. Other factors, such as involuntary resettlement, primarily in 
associate with water resource developlnent, also directly lead to the impoverishment 
of millions' of China's poor. 
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1.2 Background Information of Guangdong 
Guangdong is situated in southern China with total ~rea 178 thousands square 
kilometres. At present, there are 20 prefecture level cities (dijishi), 18 county level 
cities (shengjishi), 58 counties (xian), 3 autonomous counties (zizhi sheng), 40 
districts under city administration. 
Since Guangdong lies within the tropics, summers are hot and long whereas 
winters are mild and short (except the northern mountainous areas). Rainfall in this 
region is also plentiful and reliable. This type of climate is suitable for the growth of 
grain, and thus, Guangdong is a principal grain production province in the state. The 
Zhujiang River delta and the Hanjiang River delta are the two biggest delta In 
Guangdong and they are also the Inain richest agricultural areas in the province. 
Since Guangdong is situated next to Hongkong, it is one of the earliest 
provinces in China that is open to foreign investments. Three special economic zones 
(jingji tequ) were founded in 1980; they are Shenzheng, Zhuhai and Shantou. The 
establishlnent of special economic zones is ailned at attracting foreign investment and 
hence better infrastructure are provided and special regulations are set up for foreign 
investment in these economic zones. 
Guangdong is not a poor province in China, especially after the economic 
reform. The Zhujiang River delta, together with the special economic zone has 
brought about rapid economic g(owth to the province. At the same time, the 
development of rural industry is notable during the 1980s. In 1980, there were less 
than 100 thousands rural enterprises established in Guangdong, yet, the number of 
rural enterprises has increased to 956 thousands by the end of 1990.5 Table 1.6 
presents the GDP per capita of Guangdong and China in four periods of the reform. 
The figures show that the GDP per capita of Guangdong is below the national level in 
1978, i.e. at the start of the reform. Since then, the GDP per capita of Guangdong 
, See Guol1gdong Sheng Xiol1 (Qu) 1980-1990 Guomin Jingji Tongji ZlIioo (The Statistics of 
National Economy in Guangdong Province (1980-1990), p.4. 
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increases and grows above the national level. The GDP per capita of Guangdong 
ranked the 4th among all provinces in 1992. 
Table 1.6 GDP Per Capita of Guangdong and the Country (in current I)rice) 
GDP Per CapUa(vuan) 
1978 1980 1985 1990 
Guangdong3 367 473 983 2395 
Nationalb 375 456 811 1557 
SourCe: a. Guangdong Tongji Nianjian, 1991 (The Statistical Yearbook of Guangdong) 
b. Calculated based on the data on GDP (value added) of primary industry, secondary 
industry and tertiary industry extracted from Almanac of China's Economy, 1993, p.702. 
Although Guangdong is a fairly rich province, it is believed that there is large 
income disparities. Comparison between 48 mountainous counties and 28 counties in 
Zhujiang River delta in 1990 has shown large discrepancies in the average GDP of 
these two regions despite the fact that the population and the total areas in the 
mountainous region are much more than those of the Zhujiang River delta. It is 
shown that the average GDP of those 28 counties in Zhujiang River delta is 1.309 
billion yuan higher than that of mountainous counties (The average GDP of counties 
in Zhujiang River delta is 1.862 billion yuan).6 According to the assessment of the 
government, in Guangdong, the indigenous population mainly concentrate in the 
highlands. In 1985, there were 25 mountainous counties in Guangdong being 
identified as poor counties, with four of them being key-point poverty counties.7 In 
1991, 6 more counties were included into the list of poverty counties, hence making a 
list of 31 poverty counties in Guangdong. All these counties covered 43% of total 
area of the province and included . 26% of population. 8 
Most studies of poverty in Guangdong are based on the official standard of 
poverty. As have mentioned before, the official poverty lines have overlooked some 
essential factors in their estilnation. Thus, in my study, we are going to evaluate the 
extent of poverty by the econolnic definition of poor. In addition, the poverty index 
6 See Guangdong Sheng Xian (Qu) J 980- J 990 ~omil1 Jingji Tongji Ziliao (The Statistics of 
National EconOlny in Guangdong Province (1980-1990), p.5. 
, 7The four key-point poor counties are: Longchuan, Dapu, Fengshull and Wuhua. 
8 Guangdong Tongji Nianjian (Statistical Yearbook of Guangdong) 1992, p.116. 
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" 
will be decomposed so that analysis of the policy impact on different population 
subgroups can be offered. 
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I, 
Chapter Two . Literature Review 
In this chapter, the methods used in previous studies on poverty in China will 
be first discussed. Then, we will summarize the conceptual issues of poverty analysis 
and the methods commonly used for evaluating poverty. 
2.1 Previous Studies of Poverty Measurement in China 
There have been many studies on the poverty of China, at both the national 
and provincial level. In what follows, a brief review on the methods of evaluation 
would be given. 
2.1.1 The Official Estinlates of Poverty 
The earliest official estimate of poverty is released in the Third Plenum of the 
Eleventh Central Committee in 1978 ~ It was reported that there were 'more than 100 
million people without sufficient food consumption, ... , almost a quarter of producer 
cooperatives' Inelnbers have incolne lower than Y 40'.1 This poverty standard, Y 40, 
was equivalent to the value of 150 kg wheat or 200 kg of grain. According to Kato 
(1987), the consumption of 200 kg of grain (which give rise to 140-150 kg of rice) 
could only offer daily nutrition of 1260-1350 kcal. This nutritional level was far too 
low when compared with the daily nutritional requirements set by the World Bank or 
the State Statistical Bureau (SSB)2. This reveals that the setting of this poverty 
standard seems to be quite arbitrary. 
Later, in 1981-, a Inore cOlnprehensive assessment of the extent of poverty 
was provided by the Ministry of Agriculture (MO A). Those counties (except Tibet) 
with average per capita distributed collective income below Y50 or those productive 
cooperative's with average per capita collective incolne lower than Y 40, in 1977-79, 
1 See 1977-79 de Quanguo Qiongxian Qingkuang (The Situations of Poor Counties in 1977-79). 
2In constructing poverty lines, World Bank has set the IniniInuln nutritional requirelnent at 2150 
kcal while SSB has set the requirement at 2100 kcal. However, some studies show that the 
, requirement for rural Chinese should be set higher to 2400 kcal since the diet of Chinese Inainly 
consists of rice or wheat. . 
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were defined as poor. In addition, chronic poverty counties of which per capita 
distributed collective incolne persistently lower than Y50 for 3 years (1977-1979) 
were announced. The estimates of poor rural population using these criteria are 
shown in Table 2.1. However, this poverty standard only evaluated income obtained 
from the productive cooperatives, while those obtained from the family plot and 
sideline were not taken into account. 3 As the actual income must be higher than that 
obtained from the production cooperatives, this poverty standard could not provide 
an accurate estimate of the incidence of poverty. Furthermore, using county as the 
unit of study would certainly overlook the degree of inequality within each county. 
In other words, the rich households within the poor counties would be counted as 
poor while those poor in relatively affluent counties were not being identified. 4 
Table 2.1 The Incidence of Poverty of China in the late 1970s 
1977 1978 1979 
Poverty Standard Number As proportion NUlnber As proportion Number As proportion 
of of all counties of of all counties of of all counties 
Counties (%) Counties (%) Counties (%) 
per capita 













continuously for 3 
years (1977-79) 
Source: '1977-79 de Quanguo Qiongxian Qingkuang' (The Situations of Poor Counties in 1977-79). 
With the new emphasis put on econolnic development programs in the poor 
areas during the Seventh Five Year Plan in 1986, a new standard to assess poverty 
3 1977-79 Chuanguo Kunxian Qinfang (The Situation of Poverty Counties in China, 1977-79), as 
cited in Wang (1991). 
4 See World Bank (1992), p.120 for comparison of the incidence of poverty using Poor Area 
Development Office (P ADO) standard and that base~ on SSB poverty line. Moreover, as pointed 
out by Wang (1991), if the subject of eval uation was productive cooperatives but not counties, the 
proportion of productive cooperatives with distributed collective incolne fall below Y50 was 39%. 
(Using county as unit of study, the proportion of poor was 22.5%). 
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counties was introduced by the Poor Area Developing Office (P ADO). In general, a 
county was identified as poor if its 1985 average per capita income fell below the 
assumed poverty line Y150 (Jizhun xian). For the old ~evolutionary base areas, 
minority areas or semi-pastoral areas, the poverty line was Y200 (Zhaogu xian) and 
for the counties in Inner Mongolia, Gansu, Hebei, Sichuan, Qinghai, Xinjiang, 
pastoral areas as well as some important old revolutionary base areas, the poverty 
line was Y300 (Youhui xian).s The incidence of poverty calculated under these 
poverty lines (with adjustment to inflation by Ahmad and Wang (1991)) is shown in 
Table 1.2a in Section 1.4.1. 
When comparing with the 1981 poverty identification criteria, this poverty 
line has an improvement in the evaluation criterion. With the use of average per 
capita net income, instead of distributed collective income, a more comprehensive 
assessment of the level of income could be made. 
However, this poverty line also have some flaws. First, the use of annual per 
capita net income to evaluate the level of poverty is not satisfactory since the income 
of rural people depends mainly on the return of agricultural product which in turn 
depends on the climate of that year. Consequently, using the annual per capita net 
incolne of the county of that year for evaluation of poverty level may suffer from 
shocks of that year and thus may ·not be an appropriate proxy for assessing the 
welfare level of the people. Some studies suggested that the use of average per 
capita net income of three years could provide a better estilnation. Furthermore, 
using incolne as the indicator of welfare will obviously overlook the subsidies offered 
!>y governlnent. 
Secondly, the definition of the poverty line is not clear. Although, it was said 
that the detennination of the poverty income level was based on a rough estimate of 
the money cost of the basic necessities needed to maintain a minimum standard of 
living. The consumption bundle has not been identified in detail. Some studies have 
5 Zhongguo pinkun Diqu Jingji Kaifa Gaiyao (The Outline of ECOnOll1ic Development in Poverty 
~reas). ' 
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pointed out that this poverty line seems to be 50 per cent of the mean rural per capita 
income in 1985.6 
In addition, both political and economic factors were taken into account in 
constructing this poverty line. Hence the list of identified poor counties do not 
accurately encompass the actual impoverished population. For instance, some of the 
old revolutionary base areas are actually not as poor as other poverty counties. 
However, due to political reasons, these areas could also receive poverty subsidies. 
It is also important to point out that inflation has not been taken to account 
when the P ADO used this line to evaluate the level of poverty during 1986-1990.7 
To correct this probleln, the Ministry of Agriculture suggested adjusting the poverty 
line for inflation in 1988. After adjustment, the poverty line of 1988 is Y280. 8 
To conclude, since the above estimation of poverty level served as a guideline 
in the Government poverty alleviation campaign to identify those counties or villages 
eligible for assistance, the studies were based on county level data. As mentioned 
above, using county as the unit of study would overlook the inequality within each 
county, hence precise estilnation of incidence of poverty and identification of the 
poor could not be Inade. Moreover, using per capita income to identify the poor is 
equivalent to use incolne as the welfare proxy. As discussed before, the estimates of 
the poor may include those with temporary low income. Therefore, as pointed out by 
Slesnick (1993), it is more appropriate to use consumption as the proxy ofwelfare.9 
2.1.2 The Unofficial Poverty Line Estimated by SSB 
The Rural Investigation Tealn of the' State Statistical Bureau (SSB) (Guojia 
Tongjiju NongclIn Shehui Jingji Diaocha Zongdui) used the incolne or consumption 
approach to measure the extent of poverty. According to Lin (1994), three different 
6 For the discussion and critique of this poverty line, see Riskin (1993). 
7 Refer to Zhou and Gao (1993). . ' 
8 According to Zho\l and Gao (1993) the nual price index of 1988 (base on 1984 price level) is 
139.9, thus the poverty line of 1988 is Y200· 139.9 = Y280. 
9 According to life-tiIne hypothesis, choice of consumption depends on real lifetime income. 
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lines are estimated for evaluating different levels of poverty, they are: teqiong xian 
(critical poverty line), wenbao xianl pinqiong xian (poverty line) and Jazhan xian 
(developing line). The teqiong xian (critical poverty line) indicates the income level 
for subsistence level of food consumption (excluding the expenses on other goods) . . 
The wenbao xian indicates the income level at which subsistence level of living could 
be achieved (Le. subsistence level of food and other expenses). The Jajian xian is 
defined as the income level at which the basic needs of households are satisfied and 
simple reproduction or investment can be undertaken. 
In our study, we only focus on the wenbao xian (poverty line) since our main 
interest is to assess the nUlnber of rural poor living under the subsistence level of 
living. For details of the other two lines, see Appendix II. 
According to Tong & Lin (1994), there are two methods in determining the 
wenbao xian (poverty line). By the first method, the per capita income required to 
consume a minimUlTI basket of goods and services needed to maintain 'simple 
reproduction' was first determined. The SSB's empirical food basket (see Table 2.2) 
is set based on an average kilocalorie requirement of 2100 kcal per day. Then the 
expenditure required to consume this food basket is computed and the poverty line is 
obtained by multiplying the expenditure on the food basket by the reciprocal of food's 
estimate budget share (Engel coefficient).lO The resultant poverty line for 1984-1990 
is shown in Table 1.2b. 
lOAs mentioned in Zhou and Gao (1993), K. Y. Yang of SSB had estiInated the Engel Coefficient of 
poor rural households in 1987, the average foods' budget share of households with incolne below 
Y200 is 67.6%. And according to Tong & Lin (1994), the Engel coefficient in 1989 is obtained 
based on the food expenditure of 11830 poor households in 23 poor counties and resultant estimate 
is 63.6%. . 
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Table 2.2 Thc Food Basl(ct of Minimum Nutrition Rcquircmcnt of 24001(cal, SSB and World 
Bank 
Food Basket 2400 kcal (kg) SSB (kg) World Bank (kg) 
Grain 194.00 220.00 144.80 
Vegetable 100.90 100.00 62.00 
Vegetable oil 2.34a 2.45 10.32a 
Animal oil 1.36 
Pork 8.27 8.70 
Beef & sheep 0.53 0.54 
Poultry 0.05 0.74 31.00b 
Egg 1.68 1.30 
Fish - 1.13 0.96 
Fruit 4.00 3.00 
Sugar (no price level) 1.45 1.00 10.30 
Milk (no price level) 0.22 0.75 31.00 
Note: 
a. This includes the consulnption of vegetable and anilnal oil. 
b. This includes the consulnption of meat and fish. 
Source: Zhongguo Nongcul1 Pinkul1 Biaozhul1 Yanjiu (Research Report on the Poverty Standard for 
Rural China), 1990, Vo1.6, p.37-42., and Zhou and Gao (1993) 
By the second method, the poverty line is set at the level of income required 
to cover living expenses. This estimation has been performed based on the data 
obtained from the survey on 11830 poor households in 23 poor counties in 1989. 
From the data, they obtain estimates of the expenditure function by regressing per 
capita living expenses on per capita income. According to Tong & Lin (1994), the 
estimated expenditure function is: 
y = O. 7052x + 93.96 
where y is the per capita income, x is the per capita living expenses. By equating the 
- living expenses x with income y, the minimum level of income to maintain subsistence 
-living for the poor is cOlnputed. Thus, the resulting poverty line in 1989 is Y318. 72. 
Adjusting for inflation, the poverty line in 1991 is Y332.9. 
The' SSB has also undertaken studies on the effect of household size on the 
level of consumption. It was believed that before 1984, the effect of household size 
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on consumption was not significant. II In order to capture the effect of household 
size on the level of consumption after 1984, an index of efficiency of consumption 
has been constructed. This index was constructed based on the average propensity to 
consume of households of different sizes. By taking the household of five as the 
norm, the effect of household size on average per capita consumption expenses is 
shown in Table 2.3. 12 Poverty lines of different household composition could then be 
computed by multiplying the per capita poverty level by the index. The poverty line 
constructed by SSB and the incidence of poverty are shown in Table 1.2b .. 
Table 2.3 Index of Efficiency of Consumption Estimated by SSB 
Size of Household Index of Efficiency of Consumption (%) 







7 or above 99.76 
Source: Zhongguo Nongcun Pinkul1 Biaozhul1 Yanjiu (Research Report on the Poverty Standard for 
Rural China), 1990, Vo1.6, p.37-42. 
The poverty line of SSB has several advantages over the official poverty line. 
First, a clear specification of the derivation of the poverty line, including the details of 
food basket used and the calculation~of the Engel coefficient, is provided. Secondly, 
the estimation of the poor population is based on the SSB household survey. 
Therefore, household instead of county is used as the income unit. As a result, a 
more precise estimation could be obtained. Thirdly, using the index of efficiency of 
. consumption, the effect of fatnily size is considered in identifying the poor and this, to 
certain extent, could provide a Inore accurate estimates than using per capita income. 
However, the construction of this poverty threshold have not consider regional price 
differences, and the regional price differences in China is believed to be large for such 
11 According to Guojia Tongjiju Nongcul1 Shehui Jingji Tiaocha Zongdui (The Research Team of 
Rural EconOlnics of SSB) (1990), since before 1984, t)le level of consumption of rural households is 
low, thus, ' the effect of fatnily size on consumption level is not significant. 
12 See Guojia Tongjiju Nongcul1 Shehui Jingji Tiaocha Zongdui (The Research Team of Rural 
Economics of SSB) (1990). 
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a large country. It seems more appropriate to incorporate the differences in price 
level in the estimation of the poverty threshold. 
2.1.3 The World Bank Poverty Lin·e 
According to a study by the World Bank (1992), the rural poverty line was 
derived according to the estimated costs of subsistence basket of food and nonfood 
items. The food basket is shown in Table 2.2. The assumed food basket contains 
fixed quantities of grain, vegetable oil, vegetables, pork and eggs which provides 
2150 calories per day. 13 This nutrition level is a bit higher than that used by the SSB. 
The poverty line is obtained by first estimating the minimum expenditure on the 
subsistence basket of food and then multiplying this estimate by the reciprocal of 
food's estimate budget share for low income households 14. Here, the food's estimate 
budget share for poor rural households are calculated directly from the SSB rural 
income and expenditure survey data. The incidence of poverty was then estimated by 
applying estimated poverty lines to official SSB rural income distribution data. The 
resultant poverty line and the incidence of poverty is shown in Table 1.2b. 
In general, the method used by the World Bank and SSB is similar, but they 
use different nutritional requirements and different calculations of budget share. 
Besides, the World Bank has adjusted the level of income and the calculation of 
poverty line by the procuren"l:ent prices. However, the World Bank poverty line has 
not taken into account the effects of family composition or family size on the level of 
Income. 
13The nutritional requirelnent of 2150 kcal/day is given by World Bank (1992). However, some 
other studies (Zhou and Gao, 1993 and Riskin, 1993) had quoted that the nutritional requirelnent is 
2160 kcal/day . . 
14For rural households, since it was not possible to ~~lculate the actual prices paid for food, mixed 
average procurement prices have been used to value rural non grain foods. The planned price of 
grain, which is used to value rural grain, is estimated by the :weighted average of grain-specific 
quota (1978-84) and contract (1985-89) prices. 
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2.1.4 Other Studies of the Poverty Line 
Riskin (1993) employed the first method used by' SSB but uSIng a more 
comprehensive definition of income to evaluate the extent of poverty. He revalued 
the food grain component of the SSB poverty line by market price1S . . The total 
revision raises the 1988 poverty line to Y333 (per capita expenditure). In addition, 
the index of efficiency of consumption mentioned above is used for adjusting the 
effect. of household size on consumption efficiency. 
As mentioned in Zhou and Gao (1993), Tong (1992) had undertaken a 
poverty study using another nutritional requirement to construct the poverty line. 
Considering that · the nutritional requirement of SSB and World Bank is quite 
arbitrary, Tong (1992) first estimated the minimum nutritional requirement of 
different age groups, then the weighted average of the nutritional requirement is 
calculated. The resultant minimum nutritional requirement is 2400 kcal per day per 
person (the composition of food basket is shown in Table 2.2). Based on this new 
requirement, a new poverty standard is computed using the first method of SSB and 
the poverty standard for different household type was then calculated using the index 
of efficiency of consulnption mentioned above16. 
In conclusion, all the methodsused in the previous studies of poverty in China 
have some flaws. In order to undertake a more rigorous evaluation of poverty, we 
review the methodologies developed for poverty analysis in the following sections so 
as to choose the most appropriate method for measuring poverty for rural China. 
The analysis of poverty generally involve two exercises: the identification of 
the poor and aggregation of the poverty characteristics (Sen, 1979). For the 
identification problem, we Inust first clarify how well-being is to be assessed and then 
determine to which standard do a person be spotted as poor. Next, in order to 
IS Two Inajor adjustlnents were Inade. The self-consumed output frOIu household production is 
evaluated at the state . price, while Riskin used luarket price to measure that part of consuluption. 
Besides, iInputed incOIne of self-owned housing was added to the definition of net incolne. 
161n his study, Tong (1992) only investigated the poverty level of one county, thus, we would not 
present the result here. For details, please refer to Zhou and Gao (1993). 
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resolve the aggregation problem, an appropriate poverty index, given the poverty line 
and the distribution of incolne, must be chosen. In the following sections, we will 
have a review on the numerous research on the above two problems. 
2.2 Conceptual Approaches in Appraising Well-being 
There are two perspectives in assessing well-being, the welfarist approach and 
the non-welfarist approach (RavalIion, 1994). By the welfarist approach, individuals' 
well-being is evaluated based on their utility level, whereas the non-welfarist 
approach evaluates individuals' well-being by identifying some forms of commodity 
deprivation. 
2.2.1 Welfarist Approach 
The welfarist approach is based on microeconomics theory. Consumers are 
assumed to maximize utility and a utility metric is thus derived. The utility metric, 
that is the equivalent expenditure, is consistent with observed demand behavior 
relating consumption to prices, incolnes, household size and other non-income 
characteristics. It is defined as the minimum total expenditure that would be required 
for a consumer to achieve his or her actual utility level but evaluated at pre-
determined reference prices and ' demographics fixed over all households. 
Empirically, the equivalent expenditure is obtained by deflating total household 
expenditure on all commodities by a suitable price index (cost of living index) and an 
index which is used to adjust d,iiferences in household size or composition 
(equivalence scale). The equivalence scale is derived empirically through the 
estimation of household preferences. I7 Details about the estimation of equivalence 
scales will be given in Section 2.3. 
17 For discussion, see Ravallion (1994). 
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2.2.2 Non-welfarist Approach 
Following the non-welfarist perspective, there are mainly two alternative 
methods to assess well-being, namely, the direct method and the income method 
(Sen, 1979). For the direct method, the actual consumption basket of people is used 
as the evaluation criterion, whereas the income level of the people is regarded as the 
basis of assessment when using the income method. 
The direct method identifies the poor by comparing one's actual consumption 
basket with the conventionally recognized minimum needs. The individuals would be 
identified as poor if certain minimum needs are not satisfied through consuming the 
actual basket of goods. F or the income approach, the assessment of well-being is 
made on the income level of the individual. Following this method, the minimum 
income required for satisfying all the specified basic needs, Zi, is set. This level of 
income is known as the income poverty line. Those people whose income fall below 
Zi are classified as poor. 
2.2.3 Relative Merits of Welfarist and N on-welfarist Perspectives 
Unlike the non-welfarist approach, the welfarist assessment of well-being 
avoids making prior assumptions on the behavioral pattern of the individuals. Thus, a 
more objective judgment could be made. However, assessment of well-being solely 
through utility information also has several problems. Firstly, when well-being is 
assessed solely based on utility inf,?rmation, one should presume the possibility of 
. comparing utilities across individuals without non-utility information. I8 Secondly, 
. 
evaluation of well-being through consumption would certainly overlook the utility 
derived from non-market goods or non-material human conditions, like personal 
liberty. 19 As have pointed out in Pollak and Wales (1979) and PoIlak (1991), 
consumptioh of market goods only reveal preferences conditional on non-market 
18 There has been numerous discussion building on the work of Arrow (1963). See, for example, 
Sen (1979). 
19 Sen (1985,1987) objects either the use of utility as a metric of welfare and the other two 
approaches. He argues that ' ... value of the living standard lies in the living, and not in the 
possessing of cOlnlnodilies ... ' (Sen, 1987, p.25). 
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goods, such as environlnental characteristics or public services, but not unconditional 
preferences over both market and non-market goods. Thus, evaluation through 
consumption could only reveal conditional preferences. In addition, the evaluation 
criteria based on equivalent consumption do not take into account the heterogeneity 
of goods consumed by the individuals . 
. The main flaw of the non-welfarist approach, as has mentioned above, is the 
need to presume the basic needs for all individuals. As for different individual 
idiosyncrasies, the basic needs may differ, it seems to be inappropriate to set one 
standard of basic needs for all individuals. Comparing the direct and Income 
methods, the latter has the advantage of giving a metric of numerical distances from 
the 'poverty line' Zj, however, the former is superior to the latter on two aspects. 
Firstly, following the incolne method, calculation of the minimum income has to 
assume a certain consumption behavior for all individuals. N everthel ess, 
consumption behavior is certainly governed by taste, which differs for different 
persons. Furthennore, the differences in prices faced by different individuals have to 
be taken into account in detennining the income level Zi. 
2.3 The Concept of Poverty 
There have been a large varieties of conceptions ofpoverty.2o Basically, all of 
them can be classified into three categories: absolute concept of poverty, relative 
concept of poverty and subjective concept of poverty. 
" 
2.3.1 Absolute Concept of Poverty 
Absolute concept of poverty identifies those who are unable to attain a 
minimal standard of living as poor. There are mainly two approaches that are 
2oFor discussions of different concepts of poverty, see Hagenaars (1986), Sen (1979), Sen (1981), 
Sen (1983) and Townsend (1979). 
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commonly used to identify the po~r: the basic needs approach and the food-income 
ratio approach (Seidl, 1988).21 
The basic needs approach is pioneered by Booth (1902) and Rowntree (1901) 
in Britain. Later, Orshansky (1965), with slight refinement, · applied this method to 
her research in United States. In their studies, a minimum cost diet that can fulfill 
minimum nutritional requirement is first designed. Rowntree then defined the 
pove~y standard as the minimum cost of subsistence which includes the expenses on 
the minimum cost diet, as well as the minimum cost for other indispensable needs of 
survival. In Orshansky's study, she modified the method in computing the cost for 
non-food items. Instead of adding the estimated cost for non-food items, as in 
Rowntree's calculation, the minimum living expenses are calculated by inflating the 
expenses on minitnum cost diet by the reciprocal of the Engel coefficient for the 
poor. 
The basic needs approach has come under rather heavy attack. It has been 
argued that in setting the basket of food satisfying the nutritional requirement, there 
may be a large discrepancy between the expert judgment and actual consumption 
behavior, as the designed food combinations may be alien to existing food habits of 
the population being studied. Besides, consumption of the minimum cost diet 
requires excellent managerial skills, which is, in most cases, absent in poor families. 
In addition, the specification of non-food itelns of minimum subsistence is difficult. It 
has been argued that the specification of non-food items of Orshansky's approach has 
assumed that non-food items at the subsistence level follow the same scale economy 
~s that offood (Watt, 1967). 
The food ratio approach originated from Engel's observation that food 
expenditures decrease relatively with rising household income (Engel, 1857, 1895). 
Following this finding, the poverty threshold is set to be a certain food-income ratio, 
21 In Hagenaars and de Vos (1987), two Inore indicators are used in defining the poverty standard in 
an absolutist approach, these indicators are the ratio of fixed cost to income and the ratio of total 
expenditure to income. 
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above which families are identified as pOOr.22 Rao (1981) has argued that the food 
ratio approach catches the poverty phenomenon best in less developed countries. 
However, Fiegehen, et al. (1977) found that there are essentially different 
consumption patterns within the same income group, and this led them to suspect 
that the similarity in the food-income ratio may not be resulted from similar resource 
endowment, but from similarities in tastes. 
2.3.2 Relative Concept of Poverty 
Under the relative approach, poverty is defined as the inability to attain a 
given contemporary standard of living. There are mainly three approaches in defining 
relative poverty line. One is by defining poverty as a fixed percentage of the income 
distribution. Under this definition, the extent of relative poverty seems to be 
predetennined (Quibria, 1991). Moreover, with this assessment criterion, poverty 
could only be eliminated if a perfectly egalitarian income distribution is achieved, 
otherwise, poverty should be always with US23 . 
A relativist vIew of poverty is to set the poverty standard as a certain 
percentage of median or mean of the distribution of consumption or income. Fuchs 
(1967) has defined a family whose income is less than one-half the median family 
income as poor.24 Under this definition, the poverty line may not necessarily result in 
poverty, as it is possible that there may not be anyone in a society with less than half 
the average income (Atkinson, 1983).25 Nonetheless, it has been shown in a cross 
country comparison that the pov~rty line thus defined tends to increase with 
. increasing consulnption (World Bank, 1990). Therefore, the estimates of poverty is 
22 For example, Watts (1967) and Love and Oja (1977) has used this approach to set the poverty 
standard. The food ratio used in these studies is 1/3. Orshansky (1965) also used the food ratio 
(1/3) as Engel coefficient. 
23 For discussion, see Fiegehen et a1. (1977) and Seidl (1988). 
24 See also, Stark (1972) for studies of United Kingdom and Shari (1979) for study of Malaysia. 
2.5 Although Fiegehen et al. (1977) have argued that following this approach, there should always be 
a section of population, with below average income, -be identified as poor. However, the statement 
of Atkinson is also possible and in such society, not only the extent of poverty but also inequality is 
also slnall within that society. Therefore, the relativist approach in assessing poverty is sometimes 
regarded as measuring both poverty and inequality. For discussion, see Ravallion (1994). 
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insensitive to both growing or deteriorating standard of living in a society (Seidl, 
1988). 
The third approach based on the concept of relative deprivation is to define 
the poor as those who lack certain commodities that are contemporarily regarded as . 
necessary. Townsend (1979) has used this method to identify the poor. Firstly, a 
standard consumption pattern is chosen. Then, the number falling beneath the 
standard is counted to derive the deprivation score which is used to assess the extent 
of poverty. A main drawback of this approach is the arbitrariness in defining the 
poverty threshold, i.e., the bundle of goods satisfying contemporary basic needs.26 
Another drawback is the differences in the bundle of necessity for different people. 
For example, young or starting singles may possess less durables than couples but are 
not identified as poor. 
2.3.3 Subjective Concept of Poverty 
Other than the above two definitions, the subjective concept of poverty is 
based on the assulnption that people thelnselves should know their situations best. 
Thus the poor are those who feel they do not have enough to get along. In general, 
households are asked to specify the level of income at which they could not make 
ends meet, and by cOlnparing the actual incolne they obtained, the poor households 
could be categorized.27 As illustrated in Rainwater (1974), the amount of income 
reported was positively correlated with the incolne level, education level and food 
expenditures of the interviewed per~on, and with the size of the town where the 
interviewed person resided. This approach is not desirable for developing countries 
since the economies of developing countries are not highly monetized, therefore, the 
answers, based on the income level, would not reflect the true level of well-being. 
26 Since this Inethod is basically defining poverty by the direct method mentioned in Section 3.2.2, 
it suffered the drawbacks of that perspective. , 
27 For further details, see Kapteyn et a1. (1985). Also, in Hagenaars and de Vos (1987), the 
households are asked to state the minimuln necessary alnount of food expenditure, those households 
with actually food expenditure less than what they expected were classified as poor. 
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Another 'alternative method of defining poverty from a subjective perspective 
is the Leyden Poverty line. This poverty standard, introduced by van Praag (1968), is 
computed based on the individual Welfare Function of In~ome (WFI). Individuals 
being studied have to answer the Income Evaluation Question (IEQ), the answers of 
which correspond to a certain utility leve1.28 Consequently, individuals ~ith utility 
levels fall below a certain standard are identified as poor. 
2.4 . Unit of Analysis and Equivalence Scales 
In the analysis of poverty, the unit of analysis should ideally be the individual, 
in so far as the welfare of individuals is concerned. However, in most cases, data on 
consumption or income of individual within a household are not available, therefore, 
in practice, household is taken as the unit of analysis in most empirical studies. 
Besides, using household as the unit of analysis could take into account consumption 
of certain public goods for family. Yet, problems arose when welfare comparison is 
to be made between individual members of different households with different 
household attributes. One solution is to divide household income/consumption by the 
size of household, i.e. assulning that household size is the sole factor leading to 
differences in household incolne/consumption for different households. Nevertheless, 
if there exists indivisible goods for the family or economies of scales in consumption, 
the level of well-being of each individual would be underestimated. Moreover, the 
use of per capita income/consulnption also overlooks the differential needs by sex or 
age. As a result, an appropriate deflator which takes into account of the composition 
of different households is essential for assessing well-being, and the corresponding 
~cale is defined as the equivalence scale. 
Coulter, et at. (1992) classified the definition of equivalence scales into five 
types: econometric scales, subjective scales, budget standard equivalence scales, 
social assistance equivalence scales and pragmatic scales. These five types of 
equivalence scales are distinguished by the ways they are derived. In particular, we 
would introduce the econometric derivation .~f equivalence scales since this type of 
28 For details of this estitnation method, refers to Goedhart et al. (1977). 
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equivalence scales would be estimated and elnployed in our analysis of poverty.29 
Discussion of other types of equivalence scales are presented in Coulter, et al. 
(1992). 
The derivation of econometric equivalence scales is based on the 
identification of household behavior. The relationship between household 
characteristics, consumption level and well-being could then be distinguished. The 
estimation involve two main steps. Firstly, the functional form for household 
behavior, that is the demand function, is specified. Then, estimation of the demand 
system would be undertaken so as to obtain the estimates of the parameters for the 
calculation of equivalence scales. 
In prevIous research, when specifying the demand systems, different 
assumptions have been made on how household attributes enter into the functional 
form of household preferences, that is the specification of demographic variables. In 
our study, we would use the Barten -model in the specification of demand system. 
For discussions on different models, see Deaton and Muellbauer (1986), 
Browning (1992), Coulter, et al (1992) and Pollak and Wales (1992). Particularly, 
Nelson (1993) has given a detailed evaluation on the historical and philosophical 
background of the definition of welfare behind each equivalence scale. 
In this study, we would follow the welfarist perspective and identify the poor 
by the absolute definition of poverty. 
'. 
·2.5 The Measurement of Poverty 
There are mainly two approaches to the measurement of poverty: cardinal 
measurement of poverty and ordinal measurement of poverty. Following cardinal 
approach, a single index is employed to represent the extent of poverty conditional on 
the poverty line and income distributions of the poor. Whereas for the ordinal 
29 Review on the literature of equivalence scale is given in Coulter, et al. (1992). For discussion on 
the identification of equivalence scales, see Nelson (1993). 
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approach, an ordinal ranking of income distributions of poverty is made. In my 
present study, the assessment of extent of poverty would only base on cardinal 
measures. 30 
As firstly noted in Sen (1976), the poverty measure should satisfy several 
desirable properties which include the sensitivity to changes in the number of poor, to 
the depth of poverty, as well as to the changes in the distribution of the pOOr.31 
Subsequently, myriad poverty measures are proposed and numerous discussions have 
been made on properties of these measures.32 In what follows, we would focus my 
discussion on three cOlnlnonly used poverty indexes in the present analysis. They are 
the headcount ratio, the poverty gap ratio and the Foster-Greer-Thorbecke Index. 
2.5.1 Headcount Ratio 
The most cOlnlnonly used poverty measure is the headcount ratio. The 
headcount ratio, H, is silnply the proportion of the population considered to be poor, 
that is H = q/N where q is the number of poor households in a population of size N. 
This index is easily understood and communicated, however, it is totally insensitive to 
differences in the depth of poverty. Hence, any transfer of income below the poverty 
line will not alter the index. In my study, since the unit of study is household, the 
household count ratio will also be computed. 
30For review on ordinal measures, see Ravallion (1994). Also, Atkinson (1989), Chapter Two, 
provides technical details on the ordinal measures. 
31 These properties are fonnalized as the focus axiom, transfer axiotn and montonicity axioln. 
32 For surveys on poverty lueasures, see Atkinson (1987), Foster (1984), and Hagenaars (1987). 
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2.5.2 Foster-Greer-Thorbecke Index 
The Foster-Greer-Thorbecke (FGT) index (Foster, e~. aI., 1984) is defined as 
FGT(y;z,a) = _1 ±[Z; - Y; t 
N ;=1 z; 
where N= the total number of households in the population; 
q= the number of poor households; 
Z; = the poverty line for household i;' 
Yi = household income; 
a = a 'poverty-aversion parameter'; a ~ 0 
Thus, the FGT index is a falnily of indices. When a = 0, it is simply the head 
count index, whereas for a = 1, it is the poverty gap ratio. Increasing the value of a, 
that is raising each household's normalized deficit to the power a, means that a 
heavier weight is assigned to the poor households in the calculation of the poverty 
index. 
For a = 1, the FGT index is the poverty gap ratio which can be interpreted as 
the percentage shortfall of income of average income of the poor from the poverty 
line (Sen, 1979). Although the poverty gap ratio, to a certain extent, can reflect the 
depth of poverty, it is totally insensitive to transfer of income among the poor, 
provided no change in the poor population. For a ~ 2, the FGT index is not only 
sensitive to the mean preserving redistribution of income among the poor, it is also 
sensitive to changes of the depth of poverty. 
In addition, the FGT index also possess other nice properties33 . In particular, 
it is subgroup decomposable so that the relationship between sub-group and overall 
poverty can be investigated. Suppose the population ofN income units is partitioned 
into K mutually exclusive and collectively exhaustive sub-groups. Given poverty line 
Z; for household i, there are q poor incolne units in the whole population and qk poor 
33 For discussion of the properties ofFGT index, see Foster (1984). 
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units within subgroup k, such that L qk = q. The FGT index of the whole population 
can be expressed as 
K 




FG~(yk;z,a) = L(z; - Y;k)a / Nkz;a ,k = 1, ... ,K. 
. ; 
Therefore, the FGT index is (additively decomposable' with weight equal to 
the population share. By using the FGT index, one could identify sub-groups which 
are particularly susceptible to poverty and to determine the sub-group contribution to 
overall poverty. The contribution for sub-group k, in percentage terms, can be 
expressed as 
lOO[(Nk / N)FG~ (yk ;z,a)] /FGT(y;z,a) 
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Chapter Three . Methodology and Estimation Results of Equivalence Scales 
As has been mentioned in previous section, our definition of the poverty line 
is based on equivalent expenditure. In the following section, we would present the 
model from which the equivalence scales and equivalent expenditure are thus derived. 
Welfare comparison is then made in terms of the equivalence expenditure. We adopt 
the analytical framework of Jorgenson and Slesnick (1987) and Slesnick (1993). 
3.1 Analytical Framework 
Consider a population of K households and N private goods with per-unit 
prices p=(p}, ... ,PN). For each household k (k=1, ... ,K): 
Mk - total household expenditure of household k 
p - a vector of prices of the goods and services consumed, and 
Zk - a vector of demographic characteristics of household k . 
Assutning that preferences of each household are represented by the utility 
function U(qk,zk)l which is continuous, increasing and quasi-concave in consumption 
qk = (qkj, ... ,qkN). Households maximize utility subject to the total expenditure 
constraint and Marshallian demand functions are then obtained depending on p, Mk 
and Zk. The indirect utility function thus attained can be written as 
U k = V (p, Z k ,M k) , (3.1) 
which is non-increasing 'in p, increasing in Mk, and homogeneous of degree zero in p 
and Mk. According to the duality result, preferences of household k can also be 
represented using the cost function 
(3.2) 
tHere, we assulne that intrahousehold distributions of commodities and the level of public and 
semipublic goods are in such a way that every member in the household attain the same utility level. 
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which is increasing in Uk and p and linearly homogeneous and concave in p. The 
welfare cOlnparison of households with different attributes will be based upon this 
function. 2 
The general household equivalence scale can be defined In terms of the cost 
functions, i.e. 
(3.3) 
where u is the utility level of the reference household with characteristics Zr. The 
general household equivalence scales can be interpreted as the ratio of costs for 
household k with characteristics Zk to attain the same welfare level as the reference 
household at identical prices. Yet, it can also be interpreted as the number of 
household equivalent members which depends on the attributes zk of the consuming 
unit and on the prices p given the reference utility level. 
According to equation (3.3), the general household equivalence scale is a 
function of the reference utility level 11, as a result, welfare comparison based upon 
the utility dependent equivalent scale would not be exact. A necessary condition for 
exact comparison to be Inade is by assuming that the utilities satisfy the restriction of 
Independence of Base (IB).3 IB scales implies that the cost function is in the form of 
1\ 
C (u, p, Z k) = C (u, p) . C (p, Z k ) (3.4) 
2 According to Blackorby and Donaldson (1993), the condition Ordinal Full Comparability Plus 
(OFC+) is required for interhousehold comparisons of utility levels. The OFC+ condition implies 
that the indirect utility function satisfy the following condition: 
-
' . V(P,zk,Mk)='V(V(P,zk,M k )) 
3IB (Independent of Base utility) is the term used by Lewbel and Blundell, while Blackorby and 
Donaldson refer this property as Equivalence Scale Exactness. Actually, with the assumption of IB, 
we have restricted the consumer preferences to follow the form of equation (3.4). However, in our 
analysis, we have to bear in nlind that this form Inay n9t reveal the actual consumer preferences and 
for complete analysis, this assulnption has to be tested empirically. Nevertheless, due to time 
limitation, we cannot perform the testing and we just assume this restrictions to be hold. For 
implications ofIB assulnption, see Blackorby and Donaldson (1993) and Lewbel (1989). 
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The equivalence scales defined in equation (3.3) can· then be written as 
1\ 1\ 
m 0 (p, Z k) = C (p, Z k ) / C (p, Z r ) (3.5) 
Here, Barten scaling procedure (Barten, 1964) will be used to capture the 
effect of demographic characteristics Zk on household preferences. In the Barten 
model, commodity specific equivalence scales n1;(z,J are introduced. These scales 
mainly have two implications on the household preferences specification. Firstly, all 
households will have identical preferences (identically shaped indifference maps), if 
the household preferences are defined over equivalent commodities i.e. (qil!mi(zk)). 
Secondly, different households with different characteristics are now facing different 
equivalent prices {p;nl;k} , and hence the slopes of the budget constraints defined in 
terms of equivalent commodities are different. The Barten scaled household utility 
function can be represented as 
(3.6) 
where mj (z k ) is the commodity specific equivalence scale of commodity i for 
household k and Xik / nl; (z k) is the equivalent consumption for the kth household. 
The commodity specific equivalence scales are used to deflat each commodity to the 
amounts that bring the utility level of a household with characteristic Zk to the same 
level of utility as an equivalent adult. Thus, n1i(Z,J can be interpreted as an index of 
the (degree of publicness' of comlnodity i for household k. If nl;(z,J = 1, commodity 
i is a pure public good, if nl;(z,J equal to household size, the commodity is a pure 
private good. Consequently, the indirect utility function can be derived as 
, ... , (3.7) 
where nl;(zJp; are the equivalent price of commodity i for household k. So, by 
inverting the indirect utility function, we obta~n the household cost function as 
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(3.8) 
To compare welfare level of different household, we introduce the definition 
of equivalent expenditure which can act as the monetary measure of well-being. Let 
pr be the price vector and Zr be the attributes of reference household, equivalent 
expenditure of each member in household k, M ke, is the solution of 
(3.9) 
Ordering of the well-being can be done by comparing the utility levels of two 
individuals i and j through the ranking of Mt and M/ , since 
M .e > M~ 
,- J 
<=> C[V(ppM;,z;),Pr,zr] ~ C[V(Pj,Mj,zj),Pr,zr] 
<=> V (p; , M; , Z; ) ~ V (p j , M j , Z j ) 
(3.10) 
According to Slesnick (1993), the equivalent expenditure of household k can 
be obtained by deflating the household expenditure Mk by the true cost of living index 
and the general household equivalence scale, i.e. 
-Me _ . Mk 
k - . ' 
Pk (Pr' p, Vk )n10 (11, Pr' Z k ) . 
(3.11) 




and mo (u, Pr' Z ~ ) is a general household equivalence scale defined in the same way as 
equation (3.5). 
To identify the poor, we can employ the concept of absolute poverty, the 
poverty line can then be constructed based on the equivalent expenditure of the 
households. Following Slesnick (1993), the poverty threshold level of welfare M; 
(i.e. the level of equivalent expenditure), is first defined. Then, all members of a 
household k are classified as poor if M; < M; . 
As have been argued in Section 2.2.3, the maIn lilnitation of the above 
framework is the assessment of welfare level of households solely based on the utility 
derived from consumption on commodities. Hence, we ignore the utility derived 
from non-market goods or non-material human condition. Consequently, the poverty 
threshold thus obtained can only be viewed as the minimum level of possession of 
commodities but not precisely the well-being of the households. 
3.2 Specification of the Denland System and Equivalence Scales 
In this section, the Indirect Transcendental Logarithmic (Translog) Demand 
System, originally proposed by Christensen, J orgenson, and Lau (1975), is employed 
for specifying the household preferences. Following Jorgenson and Slesnick (1987), 
both the commodity specific equivalence scales and the general household 
equivalence scales could be calculated froIn the estimates obtained from the 
estimation of budget share equations .with Translog preferences. 
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, 3.2.1 Specification and Estimation of the Translog Model 
The following notations are used for the specification of the model: 
Pk - (P hP2,·· ·,PN) - the vector of prices of all commodities. 
Zk - vector of attributes of household k. (k=1,2, ... ,K) 
Xik - the quantity of the ith commodity group consumed by household k. 
Mk - total expenditure share of household k. (k=1,2, ... ,K) 
W ik = P~i/Mk is expenditure share of household k on ith commodity group. 
wk =(WlbW2b ... ,WNk) is the vector of expenditure shares for household k. 
In L = (In ll, In 12., ... , In PN) is the vector of logarithms of ratios of prices to 
Mk Mk Mk Mk 
expenditure by household k. (k= 1 ,2, .. . ,K). 
lnp = (lnp], InP2, ... , InpN) is the vector of logarithms of prices. 
Following Christensen et aI., the indire~t utility, say V", is assumed to take the form 
p' 1 p' P p' 
InVk = G (In- a p +-In- Bpp In-+ln- Bpzzk , Zk) Mk 2 Mk Mk Mk 
(3.13) 
where G is a monotone increasing function of the variable 
(In L' a p + 11n L' B pp In L + In L' B ph) and also, G depends on the attribute 
Mk 2 Mk Mk Mk 
vector of Zk. The vector up and the matrices B pp and B pz are constant parameters 
that are the same for all consuming units. 
The expenditure shares of household k can be derived by the logarithmic form 
orRoy's Identity as: 
W 'k = 8lnVk /" 8lnVk ( N k L.J i = 1,2, ... ,; = 1,2, ... ,K) 





ap+Bppln it +BpzZk 
k W k = ---------!=------
'1 "B I P "B I a p + I pp n M + I pzz k 
k 
(k = 1,2, ... ,K) . . (3.15) 
Since the individual expenditure shares are homogeneous of degree zero in 
the unknown parameters - uP' B pp and B pz , we can take a normalization of 
i' a p =- -1. Besides, with the assumption of IB4, two additional parameters 
restrictions are set i' B ppi = 0, i' Bpz = 0 . 
. As a result, equation (3.15) becolnes 
P 
a p +Bpp In - + BpzZk 
Mk wk = -----~---
-1 +i' Bpp lnp 
(k = I,2, ... ,K) (3.16) 
With the restriction of IB scale, the indirect utility function can be written as: 
1 . 
In V k = F (z k ) + In p '( a p + 2 B pp In p + B pz Z k ) - D (p ) In M k • (3.17) 
By employing Barten scaling, as mentioned In the prevIous section, the 
commodity specific equivalence scale can be used to capture the differences in the 
indirect utility function (3.13) of different households due to the differences in 
household attributes Zk' Thus, different household preferences can be represented by 
means of a utility function that is same for all consuming units. Following Jorgenson, 
Lau and Stoker (1982), the Barten scaled indirect utility function can be represented 
as the form: 
4From Jorgenson and Slesnick (1984), the original condition is exact aggregation, but according to 
Lewbel (1991), the restrictions for Barten scaled Translog demand system to be IB is same as that 
required for exact aggregation, thus, ilnposing exact aggregation restrictions are equivalent to 
assuming the demand systeln to be lB. 
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I V -I pnl (Z k ) I 1 I pnl (z k ) I B I pnl (z k ) n k - n a +- n n~--M p 2 M pp M ' k . k k 
(3.18) 
where pnl(zk) is a vector of effective prices {p 1nl 1(zk),"" PNnlM.zk)}, or, it can be 
rewritten as 
I 1 I P I 
InVk =Innl(zk) a +-Innl(zk) B Inm(zk)+ln(-) a 
P 2 pp Mk P 
+.!.In( L)' Bpp In( L) + In( L)' Bpp In m(zk), 
2 Mk Mk Mk 
(3.19) 
Comparing the representation (3.17) and (3.19), the term F(Zk) in equation (3.17) 
must take the form: 
1 
F (z k ) = In nl (z k ) I a P + 2 In nl (z k ) I B pp In nl (z k ), (3.20) 
and the term involving ratios of prices to total expenditure and the household 
equivalence scales in equation (3.19) must satisfy: 
, , 
p p In -- B pz Z k = In -- B pp In NI (z k ), 
Mk Mk 
(3.21) 
Under monotonicity restriction of the individual expenditure shares, the 
. matrix B pp is not singular5, thus, the commodity specific equivalence scales can then 
ba expressed as: 
lnnl(zk) = B.- 1 B zk pp pz 




As a result, total, expenditure function can be expressed as: 
1 ,1, ') InMk = [lnnl(zk) a + -lnm(zk) B Innl(zk) + Inp.Bpp Innl(zk D(p) p 2 pp 
, 1 , 
+lnpa p +-lnpB Inp-InVk] 2 pp 
where D(p) = -1 + (Bpp In p, where (= (1,1, ... ,1) (3.23) 
Following equation (3.5) in the preVIOUS section, we define the general 
household equivalence scale, say nl0 ' as follows: 
(3.24) 
where Mk is the expenditure function for the kth household, Mr is the expenditure 
function for a reference household with commodity specific equivalence scales equal 
to unity for all comlnodities, and pnl(zk) is a vector of effective prices {P lm l(zk), ... , 
PN'11Mzk)}· 
Given that each household has a translog indirect utility function, the general 
household equivalence scale for the kth household take the form: 
Inmo = InMk [pnl(zk ),Vk] -In Mr(p,Vk) 
1 ,1. , 
= [I n nl (z k) a. + - In nl (z k) B pp In nl (z k ) + 1 n nl (z k) B pp In p] D(p) . p 2 . 
that is, 
-1 + it B pp In p 
(3.25) 
Throughout this analysis, since there c:tre no available information to estimate 
the value of service flow for durables and the rental equivalences for self-owned 
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housing, expenses on housing and durables will not be included in total expenditure 
(especially, most rural households live in self-owned housing). Therefore, we only 
consider the non-durable consumption. Asa result, with the assumptions that 
housing and household characteristics are exogenous variables and the consumption 
of durables is predetermined, only the preferences conditional on durables 
consumption, housing and demographic characteristics are revealed through our 
analysis. In particular, we have to recognize that the poverty threshold thus 
estimated is also the conditional poverty threshold. 
3.2.2 Estimation Results of the Demand System and Equivalence Scales 
In this section, the empirical results of the model for consumer behavior will 
be presented. To estilnate the share equations (3.16), the consumer expenditures are 
first divided into four categories:6 
1. Food: 
expenditures on all food products, including expenses on cigarettes and alcohol; 
2. Fuel: 
expenditures on all fuel expenses for cooking and warm keeping; 
3. Cultural and daily services: 
include expenses on education, entertainment, medical services, mailing services, 
transportation and other daily expenses. 
4. Other goods: 
include expenses on clothing and other living expenses (except housing and 
durable expenses). 
6 When we start to estimate the delnand system~ , the total expenditure is divided into five 
commodities: food, clothing, fuel, cultural and daily services, and others. However, the R-squared 
for the clothing equation is extrelnely small (slnaller than 1%), thus, we consider to group this item 
into other comlnodities. 
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F or the demographic variables, we only take into account of the differences in 
household composition,7 hence the household attribute vector Zk include the 
following variables: 
1. Child 1 - no. of pre-school household members (with age below 6); 
2. Child2 - no. of household members with age between 6 and 11; 
3. Child3 - no. of household members with age between 12 and 17; 
4. Adults - the number of household members with age above 17 minus 2.8 
The reference household is chosen to be a household with two adults living in 
Bai Yun in 19889. By employing the above definition of variables, the share equation 
system is estimated by nonlinear three-stage least square using the pooled two year 
data set. 10 Since the four share equations must satisfy the adding up condition (i.e. 
sum of four budget shares must equal to 1), only three equations, the equations for 
food, fuel and cultural and daily services, are estimated. 
The instrumental variables chosen for the estimation are the value of durables 
owned by the household, the location of the household (hill, plain or mountain), the 
number of labour, the total area for production, the highest educational attainment 
within the household and the per capita income. These variables are believed to be 
highly correlated with expenditure but uncorrelated with the error term of the 
equation to be estimated. 
7 In our present analysis, for simplicity, we only consider the effect of household composition. It is 
because the subjects of our study are the nual households, we aSSUlne that household preferences of 
different regions are siInilar. . 
8This specification of household attribute is quite different from that adopted by other people. Since 
in the present analysis, the reference household is chosen to be household with two adults, by this 
attribute specification, the attribute vector for the reference household will be a zero vector, which 
satisfy the fonn required for the Translog Model. (For the Translog model specified by Jorgenson 
and Slesnick (1982), all the household attributes are represented by dUlnmy variables). As a result, 
the cOlnmodity specific household equivalence scale, lni(P,zr) and the general household equivalence 
scale Ino for the reference household will be unity. 
9 The regional price variation, i.e. the price differences between counties, are taken into account in 
our analysis and the reference county of the regional price index is Bai fun. Since the general 
household equivalence scale estimated by equation (4.25) depends on the price level, therefore, we 
select the reference households to be households with two adults living in Bai fun in 1988. 
10 Instnunental variables chosen for the estimation are the value of durables owned by the 
household, the location of the household (hill, plain Of upland), number of labor in the household, 
total area for production and the highest education level within the household. These variables are 
believed to be highly correlated with expenditure but uncorrelated with the error tenn of the 
equation to be estiInated. 
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The paralneter estimates of the system of share equations (3.15) are presented 
in Table 3.1. All, except four, estimates are significant at 5% level. 
Table 3.1 Pooled Estimation Resultsd 
Parameters Food Fuel C&D Others a 
Constant -0.9537 -0.3171 0.01905 0.2517 
(-18.8213) (-19.1369) (0.6205) 
In P food -0.0155 -0.0471 b 0.1037b -0.0770 
(-0.9258) 
In P fuel -0.0471 0.0014 -0.0112b 0.0199 
(-11.0575) (0.5841) 
In P CD 0.1037 -0.0112 -0.0132 -0.0635 
(13 .3357) (-3.8023) ( -1.8725) 
In Pothers -0.0770 0.0199 -0.0635 0.1777 
(-5.3365) (4.1 033) (-6.8364) 
Childl -0.0087 -0.0030 0.0056 0.0061 
(-4.3758) (-4.6930) (4.6682) 
Child2 0.0068 -0.0055 -0.0101 0.0089 
(3.7184) (-9.2291) (-9.1524) 
Child3 0.0238 -0.0042 -0.0181 -0.0016 
(12.0533) (-6.4892) (-14.9848) 
Adults -0.0057 -0.0042 0.0034 0.0065 
(-4.0075) (-8.9043) (3.9494) 
R-sQuare 9.6 10.5 14.6 -
Notations: 
1. In P _food, In P _fllel, In P _ CD and In P _others stands for the coefficient for logarithln of the price 
of food, fuel, cultural and daily services, and others . 
. 2. Child 1 stands for no. of preschool household members~ Child2 stands for the no. of household 
. Inembers aged between 6-11; Child3 stands for the no. of household members aged between 12-17 
and adults stands for the no. of household members with age above 17. 
3. C&D stands for cultural and daily services. 
Notes: 
a. Since this share equation is not estimated, all these coefficients are calculated from the estimated 
coefficients ·of other share equations by the parameter constraints. 
b. All these coefficients are implied by the sYlnlnetry restrictions. 
c. Coefficients significant at 5 % level. 
d. The t-statistics are shown in parenthesis and bolded estitnates are significant at 5% level. 
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Due to limitation of time, we have not perform testings for the assumptions 
and restrictions on the model. Thus, we cannot empirically justify whether the model 
is appropriate for explaining the consumption behavior of rural households. 
Nevertheless, since the estimates of the above model are employed for the calculation 
of the commodity specific equivalence scales and the general household equivalence 
. scales, the reasonableness of the estimated scales may suggest the appropriateness of 
the model. Therefore, in the next two sections, we are going to examine the 
estimates of the commodity specific equivalence scales and the general household 
equivalence scales. 
3.2.2.1 Commodity Specific Equivalence Scales 
Using the estilnates of share equations in the previous section, the cOlnmodity 
specific equivalence scales are calculated using equation (3.22).11 The estimates of 
the four comlnodities are given in Table 3.2. Since the commodity specific 
equivalence scales for a household can-be interpreted as the ratio of their expenditure 
on a particular commodity to that of the reference household such that they both 
attain the same welfare level, therefore, the equivalence scales are expected to 
increase with family size. It can be shown from Table 3.2, that this relationship, in 
general, hold for the scales of food, fuel and other goods. In particular, the 
commodity specific equivalence scales for food show remarkably large economies of 
scale. When reviewing previous studies of commodity specific equivalence scales 
(Jorgenson and Slesnick, 1987), we found that the scales for food is also quite small 
among all cOlnmodities, for either rural and urban households. This may indicate that 
t~e economies of scale for food is relatively large among all commodities. However, 
the particularly small estimates of the equivalence scales for food in our study may 
also be resulted from the underestimation of food expenditure of our data set. In this 
rural household survey, the value of self-consumed food are imputed by the state 
pricel2, and thus resulting to the underestimation of food expenditure. 13 Yet, the 
11 Since there are many different household composition, thus, only the commodity specific 
equivalence scale of some compositions of Qujing and Nanxiong are shown in Table 4.2. 
12 State price, sometilnes called contract price, is the price set by the Government for purchasing 
agricultural products frOln the peasants. The state price level is.in general lower than the market 
price. 
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expenditure on other self-consumed commodities are imputed by the market price, 
therefore, estimates of the scales for other commodities would not have such 
problem. 
For cultural and daily services, the scales is quite different from that for the 
other three commodities. It appears that the scales for cultural and daily services 
tends to decrease with the number of children in the youngest age group (i.e. the 
presc~ool age group). For instance, a household with 1 preschool child and 2 adults 
would only spend 0.989 times as much as a household of 2 adults on cultural and 
daily services to produce the same level of effective services. In other words, 
families with more preschool children, given the same number of household members 
in the other age groups, would spend less on cultural and daily services. At the same 
time, we also observed that there is a more than proportionate increase in the 
equivalence scales for an additional child in either the middle age group or the eldest 
age group (i.e. school-age child). For example, the expenses on cultural and daily 
services for a household with one child in the middle age group, one child in the 
eldest age group and two adults would be 2.581 times as much as the reference 
household to conSUlne the salne level of effective services. This may be resulted 
from the fact that expenses on education contribute a considerable proportion of 
cultural and daily expenses (on the average, education contributed 38% of cultural 
and daily expenses). And, as reflected by the data, the expenses on education tends 
to decrease with an increase in the number of preschool children. That is, an 
additional preschool child would lead to an reduction of household expenses on 
education, therefore leaving more expenditure on other goods. Yet, an additional 
s~hool-age child would obviously result in an increase in the expenses on education, 
and thus result in a more than proportional increase in the expenses in the cultural 
and daily services. 
13 Before estitnating the equivalence scales, we have tried to inflate the proportion of expenditure on 
self-consulned food by the market price. Nevertheless, since the proportion of self-consulned food 
cannot be identified froln the data and also the state price for rice is not available (only state price of 
grain could be obtained), we then use the raw data to estitnate the equivalence scales. 
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3.2.2.2 General Household Equivalence Scales 
With the estimates of the demand system and ,the commodity specific 
equivalence scales, the general household equivalence scales for each household is 
calculated according to equation (3.25). Since the inter-regional price differences are 
taken into account in the estimation (L e. considering differences in price level in 
different counties), and as the calculation of general household equivalence scales 
depends on the prices the households face, the equivalence scales for households 
living in different counties in the salne year may be different even if they have the 
same family cOlnposition.14 Here, we present the general household equivalence 
scales of two counties (using the same price index) in Table 3.3. As what we expect, 
the estimates of the general household equivalence scales increase with the household 
size but in a decreasing rate, therefore indicating economies of scale in consumption 
within household. However, it can be observed that the general household 
equivalence scales reflect a relatively large economies of scale in consumption within 
household. It may be resulted from the fact that a large proportion of rural 
household consumption is on food, therefore, the relatively small estimates of the 
general household equivalence scale may seems to be caused by the underestimation 
of the commodity specific equivalence scale for food. 
As a conclusion, the commodity specific equivalence scales generally reflect 
the characteristics of the commodities and the general household equivalence scales 
also behave in a reasonable way. Thus, we Inay believe that the model is suitable for 
explaining the rural household preferences. 
In the following chapter, equivalent expenditure would be derived from the 
estimated general household equivalence scales and the comparison of welfare level 
would be made accordingly. Here, we should recognize that, the underestimation of 
the general household equivalence scales may result in the underestimation of the 
extent of poverty for large households. 
14 Since only price levels of some counties are available, we have to iInpute the prices of SOlne 
sanlpled counties. The detail of the imputation of prices for all smnpled counties are given in 
Appendix I. . 
48 
Table 3.2 Commodity Specific Equivalence Scales (of some household types) 
Family Size Child1 Child2 Child3 Adults Equivalence Scale 
Food Fuel 
1 0 0 0 1 0.890 0.920 
2 0 0 0 2 1.000 1.000 
2 1 0 0 1 0.982 0.930 
2 0 1 0 1 1.001 1.333 
2 0 0 1 1 0.923 1.421 
3 0 0 0 3 1.124 1.087 
3 1 0 0 2 1.103 1.011 
3 0 1 0 2 1.125 1.448 
3 0 0 1 2 1.037 1.544 
4 0 0 0 4 1.263 1.181 
4 1 0 0 3 1.240 1.099 
4 0 1 0 3 1.264 1.574 
4 0 0 1 3 1.165 1.678 
4 2 0 0 2 1.217 1.022 
4 0 2 0 2 1.265 2.098 
4 0 0 2 2 1.076 2.384 
4 1 1 0 2 1.241 1.464 
4 0 1 1 2 1.167 2.236 
5 0 0 0 5 1.419 1.284 
5 1 0 0 4 1.393 1.194 
5 0 1 0 4 1.421 1.711 
5 0 0 1 - 4 1.310 1.824 
5 1 1 0 3 1.394 1.591 
5 1 0 1 3 1.286 1.696 
5 0 1 1 3 1.311 2.430 
5 1 1 1 2 1.287 2.260 
5 2 1 0 2 1.369 1.480 
5 1 2 0 2 1.396 2.120 
5 0 1 2 2 1.210 3.452 
5 3 0 0 2 1.342 1.033 
5 0 3 0 2 1.423 3.038 
5 0 0 3 2 1.115 3.681 
6 0 0 0 6 1.595 1.395 
6 1 1 1 3 1.446 2.457 
6 0 1 2 3 1.360 3.752 
6 2 0 1 3 1.418 1.715 
6 1 2 0 - 3 1.568 2.304 
-
6 1 1 2 2 1.335 3.490 
6 1 2 1 2 1.447 3.274 
6 2 1 1 2 1.419 2.285 
Note: 
1. C&D stands for cultural and daily expenses. 
2. Child1 - No. of preschool household members; 
Child2 - No. of household members with age between 6-11; 
Child3 - No. of household members with age between 12-17; 




















































































Table 3.3 General Household Equivalence Scale (Huaiji, Luoding) 
Family Size Child1 Child2 Child3 Adults Equivalence 
Scale 
1 0 0 0 1 0.896 
2 0 0 0 2 1.000 
3 0 0 0 3 1.116 
3 1 0 0 2 1.083 
4 2 0 0 2 1.174 
4 1 1 0 2 1.284 
4 0 1 1 2 1.354 
4 1 0 0 3 1.209 
4 0 1 0 3 1.324 
4 0 0 1 3 1.264 
4 0 0 0 4 1.246 
5 3 0 0 2 1.274 
5 2 1 0 2 1.390 
5 2 1 0 2 1.390 
5 1 2 0 2 1.528 
5 1 2 0 2 1.528 
5 1 2 0 2 1.528 
5 1 2 0 2 1.528 
5 0 3 0 2 1.690 
5 0 2 1 2 1.623 
5 0 1 2 2 1.561 
5 0 0 3 2 1.505 
5 2 0 0 3 1.311 
5 0 2 0 3 1.577 
5 1 0 1 3 1.366 
5 1 0 1 3 1.366 
5 0 1 1 3 1.509 
5 0 1 1 3 1.509 
5 0 1 1 3 1.509 
5 0 0 2 3 1.447 
5 1 0 0 4 1.350 
5 0 1 0 4 1.477 
5 0 0 1 4 1.410 
5 0 0 0 5 1.390 
6 4 0 0 2 1.382 
6 2 2 0 2 1.652 
6 2 2 0 2 1.652 
6 1 2- 1 2 1.750 
6 1 0 3 2 1.619 
6 0 1 2 3 1.739 
6 2 0 0 4 1.464 
6 1 1 0 4 1.599 
6 1 0 1 4 1.524 
6 0 1 1 4 1.682 
'6 0 0 2 4 1.613 
6 0 0 1 5 1.572 
6 1 0 0 5 1.507 
6 0 0 0 6 1.552 
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Table 3.3 (cont'd) General Household Equivalence Scale (Huaiji, Luoding) 
Family Size Child1 Child2 Child3 Adults Equivalence 
Scale 
7 2 3 0 2 
7 2 1 2 2 
7 1 3 0 3 
7 0 2 2 3 
7 0 1 3 3 
7 3 0 0 4 
7 2 0 1 4 
7 0 2 1 4 
7 1 0 2 4 
7 0 1 2 4 
7 2 0 0 5 
7 1 1 0 5 
7 0 1 1 5 · 
7 0 0 2 5 
7 1 0 0 6 
7 0 0 1 6 
7 0 0 0 7 
8 2 2 0 4 
8 1 1 2 4 
8 0 2 2 4 
8 3 0 0 5 
8 1 2 0 5 
8 1 0 2 5 
9 0 2 2 5 
9 0 2 1 6 
9 2 0 0 7 
10 0 3 2 5 
10 3 0 1 6 
10 2 0 2 6 
10 1 0 2 7 
10 2 0 0 8 
10 1 0 0 9 
12 1 3 0 8 
Note: 
Child1 - No. of preschool members; . 
Child2 - No. of household members with age between 6-11; 
Child3 - No. of household members with age between 12-17; 



































Chapter Four Estimation of Poverty Line and Extent of Poverty 
In this chapter, the calculation of the poverty threshold would be first 
presented. Thereafter, the extent of poverty would be measured by the four poverty 
indexes: the headcount index, the poverty gap index, and two other FGT indexes 
(with poverty aversion factor 0.=2 and 0.=3). In the last section, sensitivity analysis 
would be performed to assess the impact of changes in poverty thresholds on the 
estimation of the extent of poverty. 
4.1 The Estimation of Poverty Line 
As have been mentioned in Section 3.1, the assessment of welfare is based on 
the equivalent expenditure M; given by equation (3.11), thus, the poverty threshold 
is defined as the level of equivalent expenditure below which minimum nutritional 
requirement cannot be fulfilled. The poverty threshold is calculated by first 
detennining the food expenses needed to obtain minimum nutritional requirement of 
2400 kcal, then using the estimates of the food share equation (3.16), we can derive 
the total expenditure required to yield the specific level of food expenses. 1 The 
minimum food expenditure required to fulfill this nutritional requirement is calculated 
based on the food basket presented in Table 2.3. Here, for the minimum cost diet, 
the expenses on grain are calculated-based on state price while expenses on other 
goods are based on market price.2 The minimum level of food expenditure is thus 
Y373.6 for the reference household (household of two adults living in Bai Yun in 
1988). The poverty level equivalent expenditure, M;, is then estimated by solving 
tlle food share equation (3.16), i.e. solving the following equation: 
(4.1) 
I The 2400 kcal nutritional requirement, as have mentioned in Chapter Three, is calculated by 
Tong. Since this nutritional requirement is estimated based on the data obtained from the rural 
household of China, thus it seelns Inore appropriate for ' rural populations. 
2 We assumed that the grain consumption of all poor households are from self-production, thus, the 
expenses on grain consumption could be solely based on state price. 
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The poverty threshold thus obtained is Y512.2. Identification of the poor is done by 
comparing the equivalent expenditure of each household, which is computed from 
equation (3.11), with the poverty threshold. 
Here, we must emphasize that the poverty line calculated here is actually 
reflecting the lower bound of the poverty threshold, since in computing the minimum 
cost diet, we use the state price, instead of market price, to value the expenditure on 
grain. As one of the purposes in this paper is to identify the characteristics of the 
poor from the poverty profile, we would rather choose the lower bound of poverty 
threshold such that the resulted poor population will not include possible nonpoor 
households. In section 4.3, we will estimate another poverty line which base on the 
market price to evaluate grain consulnption and subsequently, comparison of the two 
poverty lines will be made. 
4.2 The Extent of Poverty 
In this study, we first calculate the head-count index and the household count 
index to assess the proportion of people living under poverty. Then in order to gain 
an insight of the distribution and depth of poverty, the poverty gap ratio and the 
FGT(2) and FGT(3) indexes will also be cOlnputed.3 The FGT index is then 
decomposed so that the subgroup contribution to poverty can be observed and a 
more detailed analysis of the profile of poor could thus be made. The populations are 
divided into subgroups according to three criteria: region, household size and the 
highest education level attained within the household. 
The incidence 'of poverty and the subgroup contribution to poverty is 
presented in Table 4.1 and 4.2 respectively. The result shows that there are 0.27% of 
the sampled rural households, or 0.26% of the sampled rural populations in 
Guangdong fell below the poverty threshold in 1988. In 1990, the household count 
ratio is 0.2% and the headcount ratio is 0.17% which are both slightly lower than that 
in 1988. The poverty rates seem to be quite low in both years and decrease from 
3 For the poverty gap and FGT indexes, the unit of study is housellold. 
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1988 to 1990.4 However, comparison of the poverty gap ratio and the FGT indexes 
in these two years review that the extent of poverty is higher in 1990 than in 1988. 
This suggest that although there are more individualsl.households living under 
poverty in 1988, the degree of deprivation is more severe in 1990. This observation 
is further confirmed by the results obtained from decomposing the indexes .of overall 
poverty by year. From table 4.2, we found that the contribution to poverty for 1988 
decreases from 58.33% to 3.8% when the poverty aversion factor a. increases from 0 
to 3.5 
We then go on to take a closer look at the subgroup poverty indexes and the 
subgroup contribution to poverty. Firstly, we compare the poverty indexes of 
different regions. It is believed that the extent of poverty should be most serious in 
the uplands. All the indexes using household as the unit of analysis show consistent 
results with this belief, that is, the household count ratio, the poverty gap ratio and 
the two FGT indexes are highest for the uplands group. For all these indexes, the 
subgroup contribution of the uplands group to poverty index of that year increase as 
a. increases. This result implies that the well-being of household in uplands is much 
more acute than in other regions. However, the headcount indexes show different 
results in both years. In 1988, the headcount index is highest in the low lying region, 
while in 1990, the index is highest in hilly regions. Therefore, the results may suggest 
that the ilTIpoverished population living in uplands are probably small households 
while those in other regions are large households. 
By decolTIposing the indexes .by household size, we found that one-person 
households contributed the most to poverty for all indexes (except the headcount 
index) in 1988. Besides, in both years, the contribution to poverty for the one-person 
4 World Bank has estimated the provincial poverty rate in 1989 (World Bank, 1992). The poverty 
rate are estilnated by applying two different poverty lines: the national average 'planned' poverty 
line and the province-specific 'planned' poverty lines. The national average 'planned' poverty line 
is calculated as 262 yuan per capita and the province-specific 'planned' poverty line for Guangdong 
is 279 yuan per capita. The poverty rate thus obtained is 0.9%, (national poverty line) and 1.1% 
(province-specific poverty). When comparing these figures with our estimation result, we found 
that our poverty line is slightly lower than the standard employed by World Bank, and so the 
incidence of poverty is lower in our case. 
S Here, we would only compare the poverty indexes using household as the unit of study. Therefore, 
the headcount ratio will not be discussed. 
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households increases with the increase in the poverty aversion factor. Therefore, 
contrary to studies of poverty in other countries, it appears that large households are 
not particularly vulnerable to poverty in rural China. However, as have mentioned in 
previous chapter, the underestimation of general household equivalence scales may 
result in the underestimation of the poverty rate for large households. Thus, the 
relatively small proportion of poor in the group of large households may possibly be 
resulted from the underestiInation of the equivalence scales. The relatively high 
incidence of poverty for the one-person households may also resulted from the fact 
that, in rural regions, an increase in the number of household members would indicate 
an increase in labor force of the households and hence increase the level of 
production in agricultural and sideline products. 
F or the contribution by education level, it is obvious that the highest attained 
education level within each household is highly correlated with the incidence of 
poverty. Households, with household melnbers attained only primary education, are 
most vulnerable to poverty in both years. The poverty indexes is highest for this 
group and the contribution to poverty increases as a increases, therefore -indicating 
that the poor in this subgroup is extremely deprived. 
To conclude, the poor in rural Guangdong in these two years are mainly one-
person households, households living in high-lands and households with household 
members attaining low level of education. The poverty rate is higher in 1988, 
however, the extent of poverty is much severe in 1990 when the depth of the poverty 
is considered. 
4.3 Sensitivity Analysis 
In this section, a new poverty line is constructed using the market price to 
evaluate the grain consulnption in the minilnuln cost diet, i.e. a higher poverty 
threshold is used. This poverty line together with the original poverty line can act as 
the upper and lower bound for the pover:ty threshold based on this estimation 
method . . It is because when the households allocate their expenditure on different 
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cOlnmodities, they are in fact facing grain price which is in between the state price 
and the market price, as some of the grain consumption is from self-production. The 
poverty profile obtained from this new poverty line is then compared with that 
obtained from the original poverty line. 
Since grain is a key component in food consumption, altering the grain price 
would obviously increases the expenses on the minimum cost diet by a considerable 
extent. By valuing the grain consumpt~on by market price, the expenses of the new 
minimuln cost diet thus calculated is Y544.8 and the poverty threshold computed 
according to equation (4.1) is Y7 61.8 for the reference household. The incidence of 
poverty and contribution to poverty of different subgroups are presented in Table 4.3 
and Table 4.4. 
By employing the new poverty threshold, the headcount index and the 
household count index for 1988 are 3.75% and 4.03 % respectively, while, the two 
indexes for 1990 are 4.78% and 4.85% respectively. All the poverty indexes show 
that the extent and depth of poverty is more severe in 1990 than in 1988, this result is 
consistent with that obtained from the original poverty threshold (except the 
headcount and the household count index). Apart from this, the contribution to 
poverty is most severe for large households (household size greater than 6) in both 
years, however, their contribution diminish as a. increases. For the one-person 
households, which are identified as most deprived using the original poverty line, 
contributed less to poverty when evaluated base on the new poverty threshold. But 
the contribution increases with incr~asing ex, thus indicating that some extremely 
poor households (or individuals) exist in this group. 
For the contribution of poverty by region and education in both years, similar 
trends as the original poverty line are observed for both years, i.e. the household in 
uplands and household with low education level are most susceptible to the threat of 
poverty. 
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For evaluating the sensitivity of the original poverty line to the choice of 
reference household, we also construct another poverty line which is based on the 

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Chapter Five Concluding Remarks 
In this paper, we follow the welfarist approach to evaluate the extent of poverty 
in rural Guangdong in 1988 and 1990. The main contribution of this paper lies in the 
application of welfare comparison in China through the estimation of household 
preferences. As have been mentioned in Chapter Two, the methods commonly used in 
poverty analysis of China has not taken into account of some crucial factors that should 
be considered in welfare comparison. · F or instance, the effect of household 
characteristics on household income/expenditure or the price differences among different 
counties were generally ignored in the previous studies of poverty in China. Therefore, 
in our study, we incorporate these factors in the estimation of household preferences as 
well as in the subsequent poverty analysis. 
To perform poverty analysis, the household preferences is first estimated based 
on the specification of Barten scaled Translog demand system. The commodity specific 
equivalence scales and the general household equivalence scales are then calculated from 
the estimated model. The general household equivalence scales are used to adjust the 
household expenditure by the differences in household composition. Subsequently, the 
equivalent expenditure, which acts as the welfare indicator, is computed by deflating the 
household consulnption with the regional price index, the relative price index and the 
general household equivalence scales. 
The poverty threshold is then derived from the estimated food share equation and 
based on the poverty threshold, ~e found that the incidence of poverty of rural 
Guangdong has increased slightly · fro In 1988 to 1990. However, as shown by the FGT 
index (for a. ~ 1), the ·extent of poverty is much severe in 1990. The results obtained 
from using a higher poverty threshold also indicated that the extent of poverty is higher 
in 1990. The decrease in the welfare level of the people in 1990 may be resulted from 
the retrenchlnent campaign (Zhili Zhengdun), which was launched in the late 1988. This 
campaign has led to the collapse of many rural enterprises. Since the development of 
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rural enterprises plays an important role in the rapid growth of Guangdong, the 
disintegration of these enterprises will inevitably cause the shrinkage of the economy. In 
fact, there may be other possible reasons for this observation, however, we are not going 
to have a thorough analysis here and detailed discussion are left for future research. 
By the decomposition of the FGT poverty indexes, we further confirm that the 
poor households mainly concentrated in the uplands. This result is coherent with that 
obtained froln other studies of poverty in China and Guangdong. Besides, the poverty 
profile indicates that not only large households are vulnerable to the threat of poverty, 
certain proportion of one-person households are also at risk of poverty. In addition, 
educational attainment of the households also reflect to be an important determinant of 
the well-being of the households. 
From all these findings, we can conclude that the existing anti-poverty campaign 
in Guangdong that focus on alleviating poverty in the mountainous regions is on the right 
track and should be continued. _ In particular, increasing the subsidies on the 
development of infrastructure in these regions is most needed. It is because for the 
mountainous regions which lack arable land, the development of small scale rural 
enterprises is one possible means for improving the well-being of the people. Yet, better 
transportation infrastructure and electricity supply are essential for the development of 
rural enterprises. Besides, migration .of upland labors to more afiluent regions is also an 
effective means to improve the well-being of upland households. For those upland areas 
which lack arable lands and development of infrastructure is inefficient, migration of 
labors definitely provide Inore job opportunities for people living in these areas. In 
recent years, tnany rural residents in the Zhujiang River delta employ upland labors to 
farm their plots allocated under the responsibility system. In such circumstances, the 
upland labors can obtain a better reward while the Zhujiang residents can keep their land. 
Thus, this is beneficial to both the upland labors and the Zhujiang residents.l 
I For details of migration of labors in the Zhejiang River delta, see Tao (1986). 
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Increase in the investment on human capital, include both school education and 
skill training, is also crucial for upgrading the living standard of the upland populations. 
At the moment, the project of hope (Xiwang Gongcheng) . which aim at improving the 
educational facilities in the mountainous areas and subsidizing the upland children to 
receive education should therefore expand. 
As a final remark, the limitations for this paper should be recognized. Due to 
time I.imitation, we have not performed testing on the assumptions and restrictions of the 
estimated demand system, as a result, we have not empirically justify the appropriateness 
of the model in explaining the behavior of the rural populations. In addition, appropriate 
adjustment for the consumption of self-produced grain cannot be made since the 
proportion of self-consumed cOlnmodities cannot be accurately calculated from the data. 
Subsequently, the commodity specific equivalence scales for food and the general 
household equivalence scales are underestimated and the economies of scale on food and 
consumption are thus overestimated. Furthermore, based on the existing data set, we 
only divide the population into subgroups according to three criteria: regions, household 
size and educational attainlnent. SOlne other criteria, such as the occupation of the 
household head could also be used for the decomposition of poverty index if additional 
information is available2, so that a more thorough understanding of the poverty profile 
can be obtained. 
Therefore, for further research, refinements of the poverty lines, such as 
appropriate adjustment for the value of grain for self consumption and verification of the 
model specification should also be , Inade. Apart from this, if the analysis is to be 
~onducted for other provinces or for the whole country, the effect of the minorities 
2 In fact, the household survey data include data of personal information which include the occupation of 
each individual in the household, however, since the correspondence between the records in the personal 
data files and that in the household data files cannot be verified, we can only use the information in the 
household data files. 
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should be considered since many studies have pointed out that the minorities are poor in 
China.3 
31n our study, we do not particularly consider the minority populations because minorities only 
contribute a slnall proportion of Guangdong population. However, for other provinces, such as Yunnan, 
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Appendix I. The Data Set 
The household data used in this thesis are obtained from the rural household 
sample survey of Guangdong conducted by SSB in 1985 to 1990. The price data are 
extracted from the Price Level and Household Survey Material of Guangdong 
Province published by the Guangdong Statistical Bureau. 
AI.I Rural Household Survey Data 
This household survey is conducted by the General Organization of Rural 
Socioeconomic Survey of SSB, China. The sampling method for conducting this 
survey is the balanced systelnatic random sampling. At the first stage, a subsample of 
counties is selected within the Guangdong province, then within each county, a 
subsample of sites (villages) is selected and lastly, subsamples of households are 
being selected within each site. All the sampling units in each stage are first arranged 
in ascending order according to some criteria. In the first stage (county level), either 
the average per capita distributed income of each county in the past three years 
(Jinsannian pingjun nleiren cong jiti jenpei shouru) or the average of grain 
production per acre of each county in the past three years (Jinsannnian pingjun 
nleimu liangshi chanliang) is used as the criterion (which criterion which result to 
greater variations will be chosen). For the second stage (village level), the average 
per capita distributed income of each village in the past three years (Jinsannian 
pingjun nleiren cong jiti jenpei shouru) is used as the criterion while in the last stage 
(household level), the criteria is ,the per capita productive net income of each 
household in the last year (Gehu shangnian renjun shengchanxing chunshouru). In 
each stage, the sampling units are divided into sampling strata according to this 
order, and a sampling unit is systematically selected in each strata. 1 As a result, a 
sample which cover the whole income distribution will be obtained. By this method, 
32 counties' are selected froln the province2, 6-10 sites (villages) are selected from the 
J For details of the satnpling Inethod, see Sampling ,Scheme of Rural Household Survey (Draft for 
Trial Use). 
2 In 1985, since Hainan was included in Guangdong Province, a total of 37 counties are selected. 
Among these counties, 5 of which are from Hainan. And in 1988 and 1990, 32 counties of 
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counties and 8-10 households are selected at each site (village). Finally, the number 
of households selected for each year are 2536, 2560 and 2480 respectively. 
The data set has several merits which make it more suitable and reliable for 
our research. Firstly, the data is reliable and representative. As have mentioned 
above, the sampling method is designed to provide a representative sample for all 
Income groups. Besides, the SSB will check whether the samples chosen are 
representative by comparing the average of the data obtained with the aggregate 
data. Those units are shown to be representative if the differences in average income 
level is smaller than 3% and that in the production level is not greater than 2%. 
Secondly, comprehensive demographic information of the households are 
provided. There are a total of 33 demographic variables which enable us to 
incorporate the effect of household characteristics in the estimation of the demand 
system and the analysis of the poverty threshold. 
Thirdly, detailed information on the expenditure pattern is available for the 
estimation of the demand system. The total expenditure of households is divided into 
\ 
six main items: the expenses on household production (Jiating jingying feiyong 
zhichu), the expenses on productive durables (Gouzhi shengchanxil1g gudingzichan 
zhichu), taxes (jiaona shuikuan), revenue turn over to the state from the production 
responsibility task (Shangjiao jiti de zhengbao renwu), household living expenditure 
(Shenghuo xiaofei zhichu) and other non-productive expenses (Qita fei 
shengchanxing zhichu). Our analysis of expenditure is solely based on the data of 
living expenditure. The total living expenditure includes cash and (imputed) in kind 
expenditures on all types of consumption goods and services which is distinguished . 
into six main expenditure categories. They are: food, clothing, housing (expenses on 
building and maintenance of the self-owned houses), fuel, cultural expenses and daily 
expenses. Each category include commodities as well as services consumed from 
Guangdong are selected. Therefore, for consistence of the data set, data froln 31 counties for each 
year is being used for our analysis. 
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purchasing or self-production.3 With the detail information of expenses on all these 
categories, the analysis of the household expenditure pattern, i. e. the estimation of 
the demand system can be performed. 
AI.2 Data Validation 
Firstly, summary statistics are calculated to check for outliers and 
extraordinary data. According to the descriptive statistics, no outliers are found but 
some extraordinary data are observed. There is one household with zero household 
member and two households with no adults. There are twenty-two households with 
total net income less than per capita net income and one household with the variable 
of region equal to zero (possible values of the data is 1 to 3). Besides, there are eight 
households with education variable equal to zero (the possible values of the data is 1 
to 7). As a result, the data is reconstructed with all these extraordinary observations 
deleted. The final sample include 2512 households in 1985, 2556 households in 
1988 and 2476 households in 1990. 
By observing the sUlnmary statistics of each year, we further observed that 
the variables for number of household with age between 11 to 14 and between 14 to 
17 is zero for all households in 1985. This is because the questionnaire have been 
amended after 1985, and these two variables are added in the new questionnaire. 
However, since these variables are essential for capturing the effect of different 
composition of household on expenditure pattern, we then ignore all the data in 
1985. As a result, the sample used in our analysi~ include 2512 observations from 
1988 and 2475 observations in 1990, thus forming the pooled data set of 5031 
observations. 
3 The self-consumed cOlumodities are valued by two luethods. For grain, cotton and some other 
major agricultural products, the expenses is valued according to state price for these commodities 
before 1989. Afterwards, these expenses is valued at a mixed price of state price and a so called 
'contract price' which is the price households would received if their products are sold to 
government agencies. 
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AI.3 Details in Constructing Price Indexes 
The price indexes are extracted from the Price Level and Household Survey 
Material of Guangdong Province published by the Guangdong Statistical Bureau. 
Among all indexes, the urban labor price index which provide price indexes of 
eighteen reference counties is used for our study. Yet, only six reference counties 
(Puning, Shunde, Lianjiang, Lianxian, dianbai and Xingning) are in the list of the 
sample counties, as a result, we have to impute the price indexes for the remaining 
twenty-five sampled counties. A straight forward way is to use the price index of the 
nearest reference county for imputation. 
In our analysis, both the regional price index (which indicate inter-county 
variation in price) and relative price index (which indicate price variation in different 
year) will be constructed. The reference county for setting the regional price index is 
Bai Yun and the reference year is 1985. 
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Appendix 11. Details ofTeqiong Xian and Fajian Xian Estimated by the SSB 
A2.I. Teqiong xian (Critical Poverty Line) 
This line is defined as the subsistence level of consumption multiplied by the 
average food price. The level of nutritional requirement is set to be 2100 kcaI. The 
estimated critical poverty line in 1991 is Y2504• 
A2.2. Fazhan Xian (Developing Line) 
The developing line is defined as the income level at which the basic needs of 
households are satisfied and silnple reproduction or investment can be undertaken. 
In constructing this line, we first arrange the household per capita net income 
data in ascending order, dividing the data into certain number of income groups, then 
by observing the relationship between net per capita household income and 
investment, the marginal investment rate of each income group can be determined. 
Besides, the saving rate of each income group is also calculated. The mean of the 
income group with the highest marginal investment rate and the highest saving rate 
would then be chosen as the development line. According to the 1991 rural 
household survey data, the development line in 1991 is Y600. 
4 The food expenditure for 2100 kcal nutrition level is Y220.46. If the expenses of other expenses 
on making food, such as expenses on fuel, salt, are considered, the line is set to Y250. See Tong 
and Lin (1994) for details. 
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Appendix Ill. Using Different Reference Household for the Estimation of the 
Extent of Poverty 
A3.1 Estimation Results Obtained from Estimating Share Equations Using 
Five-persons Household as Norm 
To analyze the impact of changing the reference household on the estimated 
extent of poverty, another household composition, a household with two adults and 
one child in each of the three age groups, is employed for poverty analysis. The 
estimation results obtained by using the new reference households are shown in table 
A4. Comparing with the estimates obtained in section 3.2.2, all the significant 
variables, except the constant terms, are the same. This suggest that the model is 
robust to the choice of the reference households. 
Table Al Pooled Estimation Rcsultsc 
Parameters Food Fuel C&D Others a 
Constant -0.9317 -0.3298 -0.3501 0.2650 
(-17.9187) (-19.3920) (-0.1111) 
In P food -0.0155 
-0.0471 b 0.1037b -0.0770 (-0.9258) 
In P fuel -0.0471 0.0014 
-0.0112b 0.0199 (-11.0575) (0.5841) 
In P _CD 0.1037 -0.0112 -0.0132 -0.0635 
(13.3357) (-3.8023) (-1.8725) 
In Pothers -0.0770 0.0199 -0.0635 0.1777 
(-5.3365) (4.1033) (-6.8364) 
Childl -0.0087 -0.0030 0.0056 0.0061 
(-4.3758) (-4.6930) (4.6682) 
Child2 0.0068 -0.0055 -0.0101 0.0089 
(3.7184) (-9.2291) (-9.1524) 
Child3 0.0238C -0.0042 -0.0181 -0.0016 (-6.4892) (-14.9848) (12.0533) 
Adults -0.0057 -0.0042 0.0034 0.0065 
(-4.0075) (-8.9043) (3.9494) 
R-square (%) 9.6 10.5 14.6 -
Notations: " 
1. In P _food, In P _fuel, In P _ CD and In P _others stands for the coefficient for logarithm of price of 
food, fuel, cultural and daily services, and others. 
2. Child 1 stands for no. of preschool household members~ Child2 stands for the no. of household 
luembers age between 6-11 ~ Child3 stands for the no. of household members age between 12-17 
and adults stands for the no. of household members with age above 17. 
3. C&D stands for cultural and daily services. 
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Notes: 
a. Since this share equation is not estiInated, all these coefficients are calculated from the estimated 
coefficients of other share equations by the parameter constraints. 
b. All these coefficients are itnplied by parameter constraints (the symmetry constraint). 
c. t-statistics are shown in parenthesis and bolded estimates are significant at 5% level. 
The commodity specific and general household equivalence scales are shown 
in Table A2 and A3. The estimated commodity specific equivalence scales and the 
general household equivalence scales are equivalent to that obtained in the original 
model. 5 This suggest that the model and the equivalence scales thus obtained are 
robust to the choice of reference household. 
S For eXaInple, according to Table A.2, the commodity specific equivalence scale of food for a 
household of two adults is 0.777 with a five-person reference household, while according to Table 
3.2, the scale for this five-person household is 1.287 = 1/0.777 when a two-person household is used 
as the norm. 
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Table A.2 Commodity Specific Equivalent Scale (Five-person household as norm) 
Family Size Child1 Child2 Child3 Adults Commodity Specific Equivalence Scale 
Food Fuel C&D Others 
1 0 0 0 1 0.692 0.407 0.362 0.587 
2 0 0 0 2 0.777 0.442 0.392 0.652 
3 1 0 0 2 0.857 0.447 0.387 0.700 
3 0 0 0 3 0.873 0.481 0.424 0.725 
4 1 1 0 2 0.964 0.648 0.579' 0.858 
4 2 0 0 2 0.946 0.452 0.383 0.753 
4 1 1 0 2 0.964 0.648 0.579 0.858 
4 0 1 1 2 0.907 0.989 1.011 0.931 
4 1 0 0, 3 0.963 0.486 0.419 0.778 
4 0 1 0 3 0.982 0.696 0.633 0.887 
4 0 0 1 3 0.906 0.742 0.732 0.845 
4 0 0 0 4 0.981 0.523 0.458 0.805 
5 3 0 0 2 1.043 0.457 0.379 0.809 
5 2 1 0 2 1.064 0.655 0.573 0.922 
5 1 2 0 2 1.085 0.938 0.865 1.051 
5 0 3 0 2 1.106 1.344 1.308 1.198 
5 0 2 1 2 1.020 1.433 1.511 1.140 
5 0 1 2 2 0.940 1.527 1.746 1.085 
5 0 0 3 2 0.867 1.628 2.018 1.033 
5 2 0 0 3 1.063 0.491 0.414 0.836 
5 0 2 0 3 1.105 1.009 0.947 1.087 
5 1 0 1 3 0.999 0.750 0.724 0.907 
5 0 1 1 3 1.019 1.075 1.094 1.034 
5 0 0 2 3 0.939 1.146 1.264 0.984 
5 1 0 0 4 1.083 0.528 0.453 0.865 
5 0 1 0 4 1.104 0.757 0.685 0.986 
5 0 0 1 4 1.018 0.807 0.791 0.939 
5 0 0 0 5 1.103 0.568 0.496 0.895 
6 4 0 0 2 1.151 0.462 0.375 0.869 
6 2 2 0 2 1.196 0.948 0.856 1.129 
6 1 2 1 2 1.125 1.448 1.495 1.225 
6 1 0 3 2 0.956 1.646 1.995 1.109 
6 1 2 0 3 1.219 1.019 0.936 1.168 
6 0 1 2 3 1.057 1.660 1.889 1.206 
6 2 0 0 4 1.194 0.534 0.448 0.930 
6 1 1 0 4 1.218 0.765 0.677 1.060 
6 1 0 1 - 4 1.123 0.816 0.783 1.008 
6 0 1 ' 1 4 1.145 1.168 1.183 1.150 
6 0 0 2 4 1.056 1.246 1.367 1.094 
6 1 0 0 5 1.217 0.574 0.490 . 0.962 
6 0 0 1 5 ' 1.144 0.877 0.856 1.043 
6 0 0 0 6 1.239 0.617 0.536 0.995 
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Table A.3 General Household equivalence Scale (Huaiji, Luoding) 
(Reference households: 2 adults and 3 children, food grain calculated on market price) 
Family Size Child1 Child2 Child3 Adult Equivalence Scale 
1 0 0 0 1 0.613 
2 0 0 0 2 0.684 
3 1 0 0 2 0.741 
3 0 0 0 3 0.764 
4 2 0 0 2 0.804 
4 1 1 0 2 0.879 
4 1 1 0 2 0.879 
4 0 1 1 2 0.926 
4 1 0 0 3 0.827 
4 0 1 0 3 0.906 
4 0 0 1 3 0.865 
4 0 0 0 4 0.852 
5 3 0 0 2 0.871 
5 2 1 0 2 0.951 
5 2 1 0 2 0.951 
5 1 2 0 2 1.045 
5 1 2 0 2 1.045 
5 1 2 0 2 1.045 
5 1 2 0 2 1.045 
5 0 3 0 2 1.157 
5 0 2 1 2 1.110 
5 0 1 2 2 1.068 
5 0 0 3 2 1.030 
5 2 0 0 3 0.897 
5 0 2 0 3 1.079 
5 1 0 1 3 0.935 
5 1 0 1 3 0.935 
5 0 1 1 3 1.033 
5 0 1 1 3 1.033 
5 0 1 1 3 1.033 
5 1 o . 0 4 0.924 
5 0 1 0 4 1.011 
5 0 0 1 4 0.964 
5 0 0 0 5 0.951 
6 4 0 0 2 0.946 
6 2 2 0 2 1.130 
6 2 2- 0 2 1.130 
6 1 ·2 1 2 1.197 
6 1 0 3 2 1.108 
6 1 2 0 3 1.166 
6 0 1 2 3 1.190 
6 2 0 0 4 1.002 
6 1 1 0 4 1.094 
6 1 0 1 4 1.043 
. -
6 1 0 1 4 1.043 
6 0 1 1 4 1.151 
6 0 0 2 4 1.103 
6 1 0 0 5 1.031 
6 0 0 1 5 1.076 
6 0 0 0 6 1.062 
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Table A.3 General Household equivalence Scale (Huaiji, Luoding) 
(Five-person household as norm) 
Family Size Child1 Child2 Child3 Adult Equivalence Scale 
7 2 3 0 2 
7 2 1 2 2 
7 1 3 0 3 
7 1 1 2 3 
7 0 2 2 3 
7 0 1 3 3 
7 3 0 0 4 
7 2 1 0 4 
7 2 0 1 4 
7 0 2 1 4 
7 0 2 1 4 
7 1 0 2 4 
7 0 1 2 4 
7 2 0 0 5 
7 1 1 0 5 
7 0 1 1 5 
7 0 0 2 5 
7 1 0 0 6 
7 0 0 1 6 
7 0 0 0 7 
8 2 2 0 4 
8 1 1 2 4 
8 1 1 2 4 
8 0 2 2 4 
8 3 0 0 5 
8 2 1 0 5 
8 1 2 0 5 
8 1 0 2 5 
8 1 0 0 7 
9 0 2 2 5 
9 0 2 1 6 
9 2 0 0 7 
10 0 3 2 5 
10 3 0 1 6 
10 2 0 2 6 
10 1 0 2 7 
10 2 0 , 0 8 
10 1 0 0 9 
12 1 3 0 8 
Note: 
Child1 - No. of preschool members; 
Child2 - No. of household members with age between 6-11; 
Child3 - No. of household members with age between 12-17; 









































The nutritional requirement for the new reference household is calculated 
according to Table A.4. According to Zhou and Gao (1993), the nutritional 
requirement for people of different sexes and in different age group is estimated 
based on the actual diet of rural households. 
Table A.4 Nutritional Requirement for Different Sexes and Age Group 
AKe KTOUP Nutritional requirement (kcal/day) 




Age between 1 and 6 1100 
Age between 7 and 14 2000 
Age between 15-17 2500 
Elderly people (age>60) 2200 
Therefore, for a household with two adults and 3 children, the nutritional 
requirement is: 2900+2400+ 1100+2 *2000 = 10400 kcaVday. The minimum cost diet 
for the new reference household is calculated based on the food basket that supply 
10400 kcal per day. The minimut:n food expenditure thus computed is Y809.51. 
Following equation (3.16), the poverty threshold is calculated by -solving the 
following equation: 
F BF I P BF up + pp n-e + pzzp 
809.51 = M; Mr 
-1 +i' BF lnp pp 
(A.I) 
The resulted poverty threshold is Y1195.7 for the new reference household. The 
incidence of poverty and contributions to poverty are presented in Table A.S and A.6. 
The results shows that, with a different reference household, there is a notable 
increase in the incidence of poverty. The headcount ratio in 1988 and 1990 are 
5.48% and 6.97% respectively whereas the household count ratio in 1988 and 1990 
are 5.83% and 6.99% respectively. It seems to be quite unusual because, 
conceptually, using a different reference household should be equivalent to normalize 
the expenditure . by a different factor, so the ordering of the welfare level of the 
households should be preserved. Therefore, we guest the main reasons contributed 
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for the significant Increase In the poverty rate is the large differences in the 
expenditure on the minimum cost diet for the two types of reference household 
together with the overestimation of economy of scales on food. 
For the original poverty threshold, the minimum cost diet only value Y373.6, 
however, the cost has raised to Y809.51 for the new reference househ~ld. In other 
words, the cost on the minimum cost diet for the five-person reference household is 
2.16 times as much as that for a two-person household. Yet, as reflected from the 
commodity specific equivalence scale of food, a five-person reference household only 
need to spend 1.29 times as much expenditure on food to attain the same welfare 
level as that of a two-person reference household.6 This large differences between 
the ratio of the estimated food expenditure and the calculated commodity specific 
equivalence scales is mainly resulted from the underestimation of the equivalence 
scales for food. As a result, the new poverty threshold calculated based on the new 
minimum cost diet is actually reflecting a higher level of welfare for the five-person 
household than that under the original poverty threshold. However, since we are 
aiming at identifying the poverty threshold, we believed that using the nutritional 
requirement to determine the minimum cost diet should be more close to the real 
situation. 
Although the estimates of the poverty rate obtained here is quite different 
from that obtained from the original poverty line, the poverty profile is similar. As 
indicated by all indexes, the extent of poverty is more severe in 1990 than in 1988. 
Results coherent with the original poverty line are obtained when examining the 
. contribution to poverty by region and education level, thus further verify that the 
extent of poverty is · particularly severe in uplands and among households of low 
education level. Furthermore, the contribution to poverty by household size also 
show that large households are more susceptible to poverty. 
6 According to Table A.3, the cOlnlnodity specific equivalence scales for food for a household of two 
adults is 0.777. Therefore, the ratio of the food eX'penditure for a five-person reference household 
and a two-person reference household, given the same attained welfare level is 1/0.777 = l.287. 
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